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American quality has never looked better. 


Its styling is newly refined. Its value is legendary. This is the 1990 
edition of the full-size Buick LeSabre. 

According to one measure—the J.D. Power and Associates 1989 Initial 
Quality Survey—Buick ranks among the most trouble-free American 
brands. And that same study ranked the 1989 Buick LeSabre as the most 
trouble-free American car* 

In addition to giving you less to worry about. 1990 LeSabre offers you 
more to enjoy. Including a standard 165-horsepower 3800 engine for 
smooth. confident power. Spaciousness for six passengers. Four-wheel 
independent DynaRide suspension. Even air conditioning is standard. 

The 1990 LeSabre: an outstanding automobile, because it offers you 
outstanding quality. See it now at your Buick dealer. 


*].D. Power and Associates 1989 Initial Quality Survey covering November and December. 1988. Based on owner- 
reported problems during the first 90 days of ownership. 
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The Great American Road belongs to 


BUICK 


(Rts 


BUMPER TO BUMPER PLUS 

1 vE AR 5650600 Mi F'WABBART: 

See your dealer for terms and 
conditions of the limited warranty 
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The second-an- 
nual “Best of 
What's New" spe- 
cial section pre- 
greatest products and 

achievements in sci- 
ence and technology of 
1989. POPULAR Scr. 
ENCE editors made 100 selections 
from 10 categories and, in addi- 
tion, chose one entry from each 
category to make up the overall 


East vs. west 


Japan's two largest car builders, 
Nissan and Toyota, are breaking 
into a class of automobiles domi- 
nated traditionally by German 
manufacturers: the luxury sport 
sedan. POPULAR SCIENCE matches 
the Toyota Lexus and the Nissan 
Infiniti with three German fix- 
tures— Mercedes-Benz, BMW, and 
Audi—to see who excels. Page 78 


True grit 


Combine the strength of carbide, 
the force of magnetism, and spe- 
cial machine methods, and what 
do you get? Cutting tools with the 
aggressiveness of a timber axe and 
the finesse of a surgical scalpel, 


and more. Page 84 


Word wizards 


These electronic dictionaries not 
only check spelling, some provide 
synonyms, definitions, calculator 
functions, and even word pronun- 
ciations. Page 94 
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COVER STORY — 


winners. Some of 
the winning en- 
tries were al- 
ready covered in 
POPULAR SCIENCE 
while others are being 
reported on for the 
first time. They range 
from sophisticated 
computers and electronics to ad- 
vanced heat pumps to planetary 
photographs taken from Voyager 2. 
Page 49 


2nd Annual 
Best of What’s New 
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Norelcos patented “Lift 
and Cut™” shaving system 
“ives you a shave that is skin 
сІоѕе without the blades 
even touching your skin. 


As the hair enters chamber... 
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The system lifts each hair... 


A split second before a blade cuts it. 


TE . 
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The continuous precision- 
cutting action of dozens 
of lifters and self-sharpening 
olades—at thousands of 
evolutions per minute— 
vives you a shave like none 
other. 

The Norelco” Lift and Cut E 
shaver. What makes it close, dd 
rnakes it comfortable. b 


C')NorelcO | 


© 1989 Norelco Consumer Products Company, _ 
A Division of North American Philips Corporation, Stamford, CT 06904 


What's News | 


Last year, when we inaugurated "The 


| Best of What's New," we did so with 


some trepidation. It was quite a de- 

parture for POPULAR SCIENCE to de- 

vote so much space to one feature. 
It takes some months for us to get 


the results of our newsstand sales, but | 


when the numbers finally came in we 


learned that our December 1988 is- | 


sue was one of the best selling issues 
in our recent history. That convinced 
us that many people who don't consis- 
tently read POPULAR SCIENCE were 
as fascinated with “The Best of What’s 


| New” as the bulk of our subscribers. 


It also persuaded us that “The Best 
of What’s New” should become an an- 


| nual feature—a roundup of the most 


significant products and achievements 
in science and technology of the past 
year. So it is with much pride that we 
present our second annual “Best of 


| What’s New,” beginning on page 49. 


Crash tests 


Audi has been battered in recent years 


| by an alleged unintended acceleration 
| problem. Recently a government re- 


port concluded there were no data to 
support that there ever was any such 
problem in Audis—or any other cars. 
Unfortunately for Audi, the report 
comes years after the initial bad publi- 
city—not until Audi sales had plum- 
meted and the company had lost mil- 
lions of dollars. Now Audi may have 


| received some news that could help to 


restore its safety image. A recent 
crash test of an Audi 100 with a 


| driver-side air bag conducted by the 


National Highway Traffic Safety Ad- 
ministration produced the lowest 
potential-head-injury number in the 


| 10 years the agency has been doing 


the tests. The Audi was crashed into 
a fixed barrier at 35 mph—five mph 
faster than is required to pass the fed- 


| eral crash-safety standard; a dummy 


inside the car recorded a head-injury 
criterion of only 185, with any num- 
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| ber under 1,000 indicating a victim 
| would escape serious head injury. This | 


is the lowest number the government 


has ever recorded in the test since it | 


inaugurated the procedure in 1979. 
The force of the test 1s equivalent to 


a head-on crash between two cars | 


going 35 mph or one car doing 70 mph 
crashing into a parked car. 


Extraordinary car 


You will notice that the new Lexus 
luxury sedan is the choice of the 
POPULAR SCIENCE car testers as the 
most significant new car of 1989. The 
reasons for this can be found in our 
car test for this month: *East vs. West," 


| beginning on page 78. I have rarely 


heard our testers gush over a car the 
way they did over the Lexus. Each 
member of our test team drives doz- 
ens of new cars every year. So when 


| one vehicle generates the kind of 


unanimous praise the Lexus did, it's | 
noteworthy. Yes, it is still possible for | 
| even the most dedicated car tester to | 
get excited about a new model. Their | 
conclusion is that the Lexus is truly 
a watershed car that will affect car 


design and performance for years to 


come. Its introduction is one for car | 


lovers to savor. 


| Combating terrorism 


In November 1985 we published a 
cover story, “Can Technology Stop Ter- 
ror in the Air?” Now there are signs 
of progress in fighting this menace to 
international travel, progress that 
contrasts with the Pan Am Flight 


| 103 tragedy over Lockerbie, Scotland, 


which occurred one year ago this 
month. A new high-technology bomb 


detection device first described in that | 


article is being installed at 40 high- 
risk international airports. The device 
was developed by Westinghouse and 


later refined and manufactured by Sci- 
| ence Applications International Corp. 
| in Thousand Oaks, Calif. The new 


anti-terror tool uses a thermal neu- 


tron analyzer to bathe baggage in a | 
| cloud of neutrons emitted by a radio- 


active californium-252 source. When 


| the neutrons strike nitrogen atoms 


| —found in high concentrations in 
| explosives—they combine to form 


more-energetic nitrogen isotopes, 
which decay readily to produce gamma 


rays. Should these characteristic gam- 
| Continued | 
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With CompuServe, itSallat your 
When you become a member of ewe | access to the latest live entertainment to interactive 
CompuServe, you join a vital, national and interna- space and fantasy adventures. 
active community of over 500,000 tional news. Апа our We've got airline schedules, 
friends and neighbors from all over special financial files ѕо you can check out the bargains 
the world. - offer complete statistics and book your own flights online. 

Small-town friendly. We on over 10,000 We even have listings from over 
Keep in touch with electronic mail "^ y NYSE, 35,000 hotels. 
and faxes, and by posting messages al It's not hard to get here. To 
on our bulletin boards. We even meet a getto Compuserve, all you need 
in forums to discuss everything 1 > 4 isacomputer and a modem. We'll 
from science fiction to sharing | ЖА ® send you everything else, includ- 
software, and to get invaluable Р E ing a $25.00 Usage Credit. In most 
personal computer software places you ll be able to go online 
and hardware support. And that's жы with a local phone call. 
one of the best things about small НЕ To buy a CompuServe Mem- 
towns: people helping people. AMEX, and OTC securities. bership Kit, see your nearest 


et | ee 


a 
Big-city opportunities. But We can even trade online with computer dealer. 10 receive our 

we can also shop coast-to-coast ^ our local discount brokers. informative brochure or to order 

at hundreds of nationally known And, justforfun...Weve direct, call 800 848-8199. 

stores, and take advantage of a ^ also got games — everything from 


world-class library. We have trivia to I V-style game shows with i 
ШШШ 


FA-LXW-H9S8 


The $1.5 million Ferrari PPG Pace Car. 
Exclusive tires: Goodyear Eagle “Gatorback” street radials. 


The $144,500 Ferrari Testarossa. 
Exclusive tires: Goodyear Eagle "Gatorback" street radials. 


E A G L E S. 


You are looking at over $1.5 million 
worth of Italian art. Exported from 
Maranello to America on just one make 


of tires: Goodyear Eagles. 


As the engineers 
at Ferrari know, 
there really is a 
difference in high- 


performance tires. 


It is a difference 


A Goodyear Eagle 
: | "contact patch” Where 
that ultimately an Eagle demonstrates 
shows itself in the — — ( 


"contact patches" of your tires, where your 
car meets, grips and responds to the road. 
Which may help to explain why every 
185 mph Ferrari Testarossa that comes to 
America does so on Goodyear Eagle street | 

radials. Exclusively. 

And why the one-of-a-kind, $1.5 million 
Ferrari PPG Pace Car also uses Goodyear 
Eagle street radials. Exclusively. 

Because Goodyear makes better high- 
performance tires. For the track. For the 


street. For virtually every performance car. 
As Ferrari knows, the finest examples 
of automotive technology deserve the 
finest examples of high-performance tire 
technology. 
Which explains why these Ferraris 
come on Goodyear Eagles. Exclusively. 


For a free copy of our 12-page Guide to "Everything you ever 
wanted to know about performance tires" write The Goodyear 
Tire & Rubber Company, Р.О. Box 9125, Akron, Ohio 44305. 


GOOD? YEAR 


BECAUSE THERE REALLY IS A DIFFERENCE. 


What's News са | 


ma rays be detected by the analyzer's 
sensors, an alarm alerts the operator 
to search the baggage for explosives. 
Constant human supervision or judg- 


| ment is not required. 


Unfortunately, even these one-mil- 


| lion-dollar devices are not perfect. The 
success rate is only 95 percent— | 


higher when used with X-ray ma- 
chines. There's also a four-percent 
false-alarm rate. This will result in 
slowed handling of baggage—and 
might eventually mean higher ticket 
prices. But if this new technology pre- 
vents even one mid-air bombing, that 
will be a small cost. 


Sun-powered speedster 


The GM Sunraycer that was our Nov- 


| ember 1987 cover and the subject of a 
| feature article in our February 1988 


issue ["Chasing Sunraycer Across 
Australia"] made news again last sum- 
mer at the Indianapolis Speedway. The 
Sunraycer sped around the Indy course 
at an average of 66.191 mph. That's 
more than 150 mph slower than Rick 
Mears' record of 224.254 mph, but 
Mears' car was powered by a 700-plus 
horsepower engine. Sunraycer driver 
George Ettenheim did it with a small 
motor powered by sunshine. The sun- 
powered car was recently presented 
the Smithsonian Institution. 


Global warming 


Is anyone taking the threat of this 
phenomenon seriously? One of the 
world's major oil companies is, accord- 
ing to an item recently published in 
The Times of London. The Times re- 
ports that Shell is planning to raise 
the height of what will be the world's 
largest natural-gas platform by one 
meter to plan for a possible rise in sea 
level from potential warming of Earth's 
atmosphere. Shell will spend an ex- 
tra 10 to 20 million pounds above an 
estimated two billion pound cost for 
the Troll platform to be constructed 
in the North Sea. Shell is taking the 
step because the life of the platform 
is expected to be 70 years—enough 
time to allow the sea level to rise from 
the melting of the polar ice caps. 
James Titus of the EPA says Shell's 
project is “probably the first example 
in the world of a major engineering 
project taking considerations of global- 
warming-induced sea-level rise into 
account." 


Fertilizing the greenhouse 


The most widely used fertilizers— 
those containing nitrogen— may be 


8 | POPULARSCIENCE DECEMBER 1989 


one of the culprits of global warming. 
The reason? The fertilizers reduce the 
ability of microorganisms in the soil 
to remove methane from the atmo- 
sphere. Methane is responsible for 
about 20 percent of global warming 
due to greenhouse gases. Carbon di- 


oxide, nitrous oxide, ozone, chloro- | 
| fluorocarbons, and water vapor ac- 


count for the other 80 percent of 
greenhouse-gas contribution to global 
warming. The studies were conducted 
by a team of scientists from the Woods 
Hole, Mass., Marine Biological Labo- 
ratory and the University of New 
Hampshire in Durham and were re- 
cently reported in the science journal 
Nature. 


Wind power 


The U.S. Department of Energy's So- 
lar Energy Research Institute (SERI) 
announced recently development of 
the world's first blades designed spe- 
cifically for wind turbines. SERI claims 
the new blades could cut wind energy 
generating costs by as much as 20 
percent to a low 7 to 10 cents per 
kilowatt-hour. These savings could 
make wind power more inviting to 
developers. 


In case I haven't put you to sleep with 
this column yet, here's an item those 
of you who like your Zs may relish. A 
team of researchers at the Henry Ford 
Hospital in Detroit concluded recent- 
ly that an hour's extra sleep will im- 
prove driving skills and job perform- 
ance of the average adult. Апа the 
study also refutes the belief that too 
much sleep isn't good for you either. 
Psychologist Timothy Roehrs and his 
colleagues say "people benefit from 
getting as much sleep as they can." A 
few more conclusions: "Ideally, you 
should sleep until you're slept out. You 
should awaken spontaneously without 
an alarm clock and should feel fresh 
and vital in the daytime. It's better 


to go to bed earlier than get up | 


later." 

These conclusions were arrived at 
after experiments were conducted 
with a scientifically monitored con- 
trol group. It seems that Benjamin 
Franklin came up with similar con- 
clusions without performing any for- 


| mal experiments. 


Hed addins 


Бете 


Publisher John B. Crawley — 


| Advertising Director Jim P. Walsh 


ADVERTISING OFFICES 

NEW YORK 

2 Park Ave., New York NY 10016 
(212) 779-5000 


Gregg R. Hano, Barbara Jones, 


Glenn Maiorano, Frank Marshall, Avery Stirratt 
Promotion Manager Harry Fleischman 
Production Director Gerald Palacios 

Production Manager Carol Gilbert Jones 

Makeup Manager Yvonne King 

Makeup Assistant Oris D'Amil 

Director, Classified Operations Richard Goldberg 
Assistant to Publisher Deborah Price 

Brenda Charles, Shelby Duncan 

CHICAGO 


| 875 N. Michigan Ave., Chicago IL 60611 


(312) 337-7717 

Manager Jim King 

Jeannine Romero 

WEST COAST 

3550 Wilshire Blvd., Los Angeles CA 90010 
(213) 380-1936 

Manager Jacqueline Donnelly Kelly 

Sterline Walker 

SOUTHWEST 

16990 Dallas Pkwy., Suite 220, Dallas TX 75248 
(214) 380-0416 

Kelly/Shattles & Co. 

Joe Kelly, Harry Weiss 

DETROIT 

755 W. Big Beaver Rd., Suite 420, Troy Mi 48084 
(313) 362-9005 

Manager Robert Reynolds 

Nancy Ludeman 


mA Times Mirror 

ы Magazines 
Published monthly by 
TIMES MIRROR MAGAZINES, INC. 
2 Park Ave., New York NY 10016 
ISSN 0161-7370 


Chairman of the Board EDWARD E. JOHNSON 
President and Chief Executive Officer 

FRANCIS P. PANDOLFI 
Executive Vice President/Editorial Director 

EZRA BOWEN 
Executive Vice President / Group Publisher 

JAMES L. KOPPER 
Executive Vice President, Operations 

PATRICIA G. CAMPBELL 
Senior Vice President, Finance MICHAEL J. HAUGH 
Senior Staff Editor C. P. GILMORE 
Group Publisher JOHN B. CRAWLEY 
Vice President, Circulation DIANE G. POTTER 
Vice President, Business Development 

GERTRUD BORCHARDT 
Vice President, Controller JOHN D. MARTIN 
Vice President, Manufacturing KIT TAYLOR 
Vice President, Planning SCOTT KABAK 
Research Director WILLIAM H. HUNTTING JR. 
Promotion Director JAMES M. GIRALDEZ 
Marketing Director DEB LEES 
Circulation Director MICHELE JEHLE 
Corporate Sales Development Manager 

MICHAEL EDISON 
PHOTOCOPY PERMISSION: Permission is granted by Popu- 
lar Science * for libraries and others registered with the 
Copyright Clearance Center (CCC) to photocopy articles in 
this issue for the flat fee of $1 per copy of each article or 


| any part of an article. Send correspondence and payment 


to CCC (21 Congress St.. Salem, Mass. 01970): specify 
CCC code 0161-7370/85/$1.00-- 0.00. Copying done for 
other than personal or reference use without the written 
permission of Popular Science * is prohibited. Address re- 
quests for permission on bulk orders to Chief Editorial Asst.. 
Popular Science, 2 Park Ave., New York NY 10016. Popu- 
lar Science" is a registered trademark of Times Mirror Mag- 


| azines, Inc. 


Leading Edge Radar Detection Never Looked Better. 


Unequaled in performance, 
VECTOR 3 provides 


another important advantage- 


The New BEL VECTOR 3 
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combines уле, реггогтапсе, апа 


detection of Ka band police 
radar, now being used in 
both the LI.S. and Canada. 


Model 942 


> рапа radar detection. 


E 


While VECTOR 3's compact and well executed 6 In addition, VECTOR 3's high quality and ergonomic design 


design can be confirmed by your eye, its performance make driving with the world's most advanced radar detector 
advantage is confirmed by a number one rating in the most easy, convenient, and reliable. With 
recent test conducted by Road & Track magazine: VECTOR 3, leading edge radar =: a VETUS 
Egi | - | detection never looked better! Modal mid eian 
“Vector 3 maintains a BEL tradition of excellent BEL Vector 3 1172... 115.6 || 
sensitivity, posting the highest figures in this survey for Fully featured, VECTOR З | mau 7 
Estoni . . 129 
both К and X band radar.” Road & Track is $299.95 and comes with a one roman Мегге " 
| „йл... М 
year warranty оп parts and service. | ^55" TT 


Making this accomplishment even more impressive is 


Fultron 15-0900, 
the fact that VECTOR 3 posted the highest К and X band А remote versn, VECTOR 3R, М... КЕ = D 
у га | : T | Mascot РН222 101.5 
sensitivity levels ever recorded in any radar detector test! is also available for $319.95. Maron FO a 
adio Shack Macronta 
Road Patrol АК 107.6 
VECTOR 3° top-rated performance is achieved by To order, or for the name of | neon РЕ MM 1 Mi 
| — a J; 1; | : i 11. А Average unit ........... 110.1... 
adapting a technology used in military satellite communica- а dealer near you, just call toll-free: | mmm 


tions. It’s called Image Rejection Technology”, or IRT". And 1-800-341-1401 USA | ECTETUR PUMA D 


through its use, VECTOR 3 is able to identify weak police 1-800-268-3994 Canada 

radar signals that other detectors simply miss — a definite E TT = 

advantage for detecting Instant On or Pulsed radar. And New 3 band radar detectors for use in Europe are now available. Please inquire for 
when Instant On or Pulsed radar is encountered, VECTOR more information. (BRegistered trademark of BEL-TRONICS LIMITED. 


3 warns you with a separate audio alert. 
The Technology Leader In 
3 Band Radar Detection. 


BEL-TRONICS LIMITED 
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Buckle up—together we can save lives. 


For twelve years in a TOW. 
Americans have chosen tough big 
Ford pickups over all others? And 
from all indications they're extremely 
pleased — because Ford has the high- 
est percentage of repeat buyers of any 
full-size pickup** Which 15 not at all 
surprising when you consider how 
much more our F-Series pickups offer. 

TOUGH TO BEAT. 

From the longest, deepest cargo 
box to the most available maximum 
payload in half-ton pickups to the 
biggest standard Six, our big Ford 
pickups beat other full-size pickups 
in many important areas. 

Which is why we say we have 


sil 


TM =| 
T 


only one real source of competition. 
Namely us. 
TRANSFERABLE 6/60 
POWERTRAIN WARRANTY. 

Covers you and future owners on 
major powertrain components for 
6 years/60,000 miles. Ask to see a 
copy of this limited warranty at your 
Ford Dealer. 


sw Ig 


ENGI JES: 
145-hp 4.9L EFI Six; 185-h 
210-hp 5.8L EFI V-8 8: 230-hi 
180-hp 7.3L Diesel. 


PAYLOADS 
F-Series 4x2 pickups — 1610 to 5245 Ibs.; 
F-Senes 4x4 pickups — 1775 to 4245 lbs 
CABS 
Regular Cab; SuperC: ib; 4- Door Crew Cab. 


Po wer brakes; Power stee ring; Electronic 
fuel-injected gas engines; Anti-lock rear 
brakes; Electronic radio and clock; Gas- 
pressurized shocks; 5-Speed manual over- 
drive transmission; Full instrumentation. 


BEST-BUILT AMERICAN TRUCKS. 

The best-built American trucks 
are built by Ford. This is based on 
an average of consumer-reported 

roblems in a series of surveys of all 

“ога and competitive '81-'89 models 
designed and built in North America. 
At Ford, "Quality is Job 1” 


*Based on model year manufacturers’ reported 
retail deliveries through 1989. 
** Based on 1989 New Truck Buyer Study. 
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FORD PICKUPS 


BUILT FORD TOUGH 


Warm reactions 


Your articles on global warming 
[Aug., Sept., Oct.] were insightful, 
frightening, and frustrating. Yet, as 
you pointed out, there are ways to help 
fix the problem—such as demand the 
Forest Service stop burning limbs and 
brush from lumber operations in our 
national forests. We must get public 
policies in line with the environment. 

David N. St. John, Sedona, Ariz. 


| If we don't get effective population con- 


trol, all of our techno-fixes for the 
planet, however imaginative, will fail. 


| You devoted only a couple of para- 


graphs to this subject in the final 
global-warming story— perhaps graph- 
ically admitting that cultural and po- 
litical hurdles make such a solution 


all but unattainable. I am endlessly | 


amazed by those visions of future 
"advanced" societies that colonize new 
worlds yet don't comprehend the most 
basic wisdom of a truly advanced civ- 
ilization: that the only way to gain a 
balanced prospect of long-term sur- 
vival and happiness is to control their 
numbers in the first place. 

Bosco Nedelcovic, Herndon, Va. 


| Гуе had all I can stand from people | 
like Arthur Fisher, who wrote the 


global-warming series. With his vague 
theories and hysterical warnings he 
tries to incite opinion against indus- 
try so the government will further 


| choke off production. He is part of a 


movement aptly named the "Anti- 
Industrial Revolution." 
Benedict V. Skala, Navarre, Ohio 


| Big-bucks monthly 


| Your magazine looks more like a cat- 


alog for self-indulgent consumers or 
armchair GI Joes than a journal of sci- 
ence and technology. For instance, the 
September issue's eight-page story on 


| global warming wasn't mentioned on 


the cover; instead, there were three | 


gas-guzzling sports cars, lighting prod- 
ucts, and a computer virus cover—a 
subject of limited interest. There is 
also a chilling lack of questioning in 
the articles. The touted stealth bomber 


| [Cover Story, Oct.], for example, is de- 


| Address letters to Readers Talk Back, PoPuLaR Science, 2 Park 


Aye., New York, N.Y. 10016. We reserve the right to edit for 
space and clarity and cannot answer unpublished letters. 
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Readers Talk Back 


signed to annihilate millions of peo- 
ple. It is perhaps not your duty to 
make moral judgments, but a maga- 
zine that calls itself POPULAR SCIENCE 


should devote more space to the ethi- | 


cal questions new technology raises | 


and to more-common needs. 
Alan Shapiro, Amherst, Mass. 


Global warming was a featured cover 
line on two of the three issues in which 
the series ran. 


TV radar? 


Granted, the B-2 bomber's radar cross 
section is small [Oct.], but judging 
from the reaction of my TV when a 
local National Guard plane flies over 
my home, I bet it could detect a B-2. 
To counter the B-2, I would equip 
interconnecting broad-band FM receiv- 
ing sets so that the computer-linked 
sets could pinpoint the unannounced 
plane's location. 

Henry Suter, Hatboro, Pa. 


Good thinking. In fact, our July 88 
stealth piece had a diagram of a de- 
tection scheme that works much the 


same way. It's called bistatic radar, in 
| which a signal from a ground trans- 


mitter or satellite glances off a plane 
and is received by passive ground re- 
ceivers. Techniques for locating the 
plane's position are not as straightfor- 
ward as with conventional radar, but 
the system is certainly under develop- 
ment.—C. P Gilmore 


Unsafe seat? 


We are concerned about the combina- 
tion car seat/stroller by Ted Yanus 
that uses the Fisher-Price car seat 
[^What's New," Sept.]. It is ill-advised 
to make structural changes to the seat 
because they may affect its crash wor- 
thiness. Also, this modified seat hasn't 
been tested for conformance to govern- 
ment safety standards. 
Carol M. Blackley 
Director, Public Relations 
Fisher-Price, East Aurora, N.Y. 


I am the co-inventor of the car seat] 
stroller. I contacted Fisher-Price about 
our prototype; the company won't ex- 
amine products from outside sources. 
T'he unit is designed to exceed govern- 
ment standards, but we haven't made 
crash tests because we feel a prospec- 


tive manufacturer would conduct such 


tests. We welcome any engineering in- 
spections of our product.—Kevin Col- 


lins, 1712 Brewster Ave., Redwood . 


City, Calif. 94062. 


A vise idea 


I have another use for the versatile 
| tools in June’s “Vise Squad.” Milady 
needed a sewing bird—a “third hand” 


that C-clamps to a table edge and 
grips fabric in a lockable beak for “de- 
stitching" a cuff. She couldnt find the 
tool in stores, so I welded a two-inch 
C-clamp to a six-inch long-nose vise- 
grip pliers, with an adjustable hinge 
joint between the two. The pliers hold 
fabric so you can cut stitching. Two 
pieces of plastic tube serve as padding 
for the jaws. Works fine. 

Andrew Vena, Philadelphia, Pa. 


Better late than never 


When I was 16, I started work on a 
three-foot scale model of the (5.5, 
Texas from plans by Capt. E. Armitage 
McCann that ran in PoPULAR SCIENCE 
from November 1932 through March 
1933. When the model was two-thirds 


done, I put it aside for other commit- | 


ments and later misplaced the plans. | 


After retiring, I decided to build the 
Texas again, and it was a task to lo- 
cate the plans. By the diligence of a 


Riverhead, N.Y., librarian, the blue- | 


prints were found. After 57 years, the 
model is complete. By the way, the real 


battleship is retired and in dry dock | 


in San Jacinto, Texas. 
Martin Hug, Bonita Springs, Fla. 


In February, we ran a letter from a 
reader who made the Malek Adhel 
model brig published in the spring of 
1937. Anymore shipbuilders out there? 


Corrections: Because of a production 


| error, a photograph of the Lincoln Con- 
| tinental was substituted for one of the 


Lincoln Town Car in "Big is Back" 
[Oct.]. We regret the error. 
TokiAmerica Technologies' lighting 


| division, mentioned in “Strips of Light" 


[Sept.], recently moved to 1278 E. 
Katella Ave., Anaheim, Calif. 92805. 

The address for MTS Software [But- 
ton Up with Zip, "Home Newsfront,” 


| Oct.] is: 3634 Knollstone, St. Louis, 
| Mo. 63135. The price is $7.50, plus 


$2.40 for shipping and handling. 


The Interplak" Home Plaque 
Removal Instrument is one of the 
most important advances in home 
dental care since the invention of 
the toothbrush. 

It doesnt look like an ordi- 
nary toothbrush. And it doesnt 
Work like one. 

After using the Interplak 
instrument just once, you'll be 
able to feel the difference imme- 
diately. Your mouth will seem 
fresher. Cleaner. 

It cleans teeth nearly 
plaque-free. 

Clinical studies show that man- 
. ual brushing removes only some of the 
plaque that builds up daily on your teeth. 

But those same studies show that 
the Interplak instrument cleans teeth 
nearly plaque-free and reduces gingivitis 
to improve the health of your gums. And 
the more plaque you remove, the more 
you reduce the risk of early gum disease 
and tooth decay. 

Nothing fights 
plaque better. 

Unlike manual and electric tooth- 

brushes that only clean back and forth, 
— orupand 
ME іон our ten 
LA ht 5 tufts of bristles 
КИЫН 1022920 
Interpiak tufts clean plaque from between tes a minute. 
teeth and under the gums. And they reverse 

their direction 46 times a second to 
literally scour off plaque and stimulate 
your gums. When the tufts reverse 
direction, the bristles extend fully 
to clean deep between teeth and 
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your teeth, with extraordi- 
nary results. 


lak cleans circles around 
your ordinary toothbrush. 


under your gumline. And because 
the bristles are four times softer 
than the softest toothbrush, they're 
no more abrasive than manual 
brushing with toothpaste. 

Ask your dentist 

about the benefits. 

Dental professionals across 
the country have enthusiastically 
endorsed the Interplak instrument 
and they ve recommended it to 
their patients. It's even accepted by 
the American Dental Association. 

It's easy to use, cordless, 
and it recharges itself every time 
you place it in its stand. Plus you 


can buy color-coded, interchangeable brush 
heads for the whole family. 


For more information, 4 


call toll-free 1-800-334-4041. 


The Interplak Home | 


Plaque Removal Instrument, 
from Bausch & Lomb. . 


А new way of brushing 


IN МТ, REMOVAL INTERPLAK INSTRUMENT 


` Inlerplakis Acceptable as aneffective cleaning хед _ асна f 
device for use as part of a program for ADA | 
aa Sn ae | ACCEPTABLE | 


Council on Dental Materials, Instruments and [ЭБЕ | 
Equipment American Dental | 


Interplak® is the registered trademark of the Bausch & Lomb Oral Care Division, Inc. 
(& 1980 Bausch & Lomb Oral Care Division, Inc. 


Science Newsfront 


By ARTHUR FISHER 


In a unique test, researchers at 
Sandia National Laboratories in 
Albuquerque, N.M., slam a fighter 
plane into an instrumented con- 
crete block to learn about the 


Propelled jet 


The F-4 Phantom aircraft 
is a jet, but in this se- 
quence of photos it was ac- 
tually rocketed to destruc- 
tion. The noisy and unu- 
sual demonstration took 
place at the Sandia Na- 
tional Laboratories rocket- 
sled facility near Albu- 
querque, N.M. The plane 
smashed head-on into a massive rein- 
forced-concrete structure at a speed of 
480 mph, and was totally destroyed. 
The test was not designed to take 
the measure of a fighter plane's crash- 
worthiness. Rather, it was a test of the 
impact resistance of the target itself. 
Why? 
| Designers of so-called “critical” con- 
crete structures, such as nuclear power 
plants or buildings containing nuclear 
materials, must concern themselves 
| with worst-case scenarios. What would 
be the effect of an aircraft falling from 
| the sky and crashing into such a build- 
| ing? Would the structure survive in- 
| tact, or would the barriers confining 
the nuclear material be breached? 
Researchers need to know in detail the | 
structural response of the building in 
such an extreme case, and to do that 
they need to know how the impact 
forces change throughout the brief in- 
terval in which the crash occurs. | 
The crash data obtained from this 
test, the first ever conducted, “аге 
going to give us an unprecedented 
ability to predict the impact force 
when an aircraft crashes into a build- 
ing," says Walter А. von Riesemann, 
supervisor of Sandia's Containment 
Technology Division. “We've previously 
done some fairly accurate computer 
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crash-resistance of critical structures. 


analysis, but the computer models | 
were untried on the real thing. Not 
anymore." | 

To come as close as possible to sim- | 
ulating a real accident, the Sandia 
experimenters went to unusual 
lengths. Earlier studies had crashed 


| full-scale aircraft engines into concrete 


barriers. But to simulate reality, the 
researchers used a surplus F-4 loaded 
with 1,200 gallons of water to dupli- 
cate fuel weight and also provide the 
proper distribution of mass. The total 
weight was 42,000 pounds. Added 
struts supported the plane on a spe- 


| cial carriage that prevented it from 
| actually becoming airborne as it sped 


along the double rails of the 2,000- 
foot-long rocket-sled track. 

The jet was propelled by a complex 
two-stage rocket system. Blastoff 
came from a pusher sled that housed 
36 super Zuni rockets. That sled was 


| halted by a water brake 230 feet down 


the track. Then five Nike 
rockets mounted directly on 
the F-4 ignited to swoosh 
the aircraft into the target 
head-on at 480 mph. 

The target itself was 
something special: a mil- 
lion-ton block of reinforced 
concrete, 23 feet square and 
12 feet thick, sitting on top 
of an air-bearing platform. 

Continued 


CAICH A CAT NAP WITH OUR 
NEW PROCES METERING SYSIEM. 
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The Pentax art of photography, 
This is a moment that fuses 
the intricacies of light and pure 
emotion. It's a moment that 
demands a camera capable of 
responding accurately and 
dramatically to the situation 
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camera is the Pentax SF10 
equipped with a system called 
PROCES metering. 

Imagine your subject against 
severe backlighting. To avoid 
under or overexposure Our 
PROCES metering system 
automatically compensates by 
taking separate readings from 
the background as well as the 
center of the frame, resulting 
in a pure sharp image. 

Combined with the SF10's 
CENTIC Panel which relays 
all relevant en, you 
can see 
why this 
camera is 
considered user friendly. 

* The SF10 is a unique means 
~ , toacreative end. It comes 
_ equipped with such features 
` | aS Auto Focusing, Auto Expo- 

T sure and a Built-in Retractable 

—— TTL Auto Flash. And for more 
= . information see your local 
EE Pentax dealer. 
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Phoro by Kevin Logan 


Ektar 25. The genius 
is in the details. 
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It could be nudged by a force of only 


| 2,000 pounds, rather than the several 


hundred thousand pounds that would 
have been necessary with conventional 
bearings. As a result, data from 16 
high-speed cameras and 10 accelerom- 
eters showed, most of the impact en- 
ergy went into moving the target, as 
planned, and damage to the target was 
relatively minor. 

As for the plane, a short piece of 
each wing tip and the tail sheared off 
at the edge of the target. The rest of 
the craft, including the engines, was 
totally destroyed. Fragments were 
scattered over a large area concen- 
trated behind and to both sides of the 
target. 

The data gathered, the researchers 
report, proved valuable in validating 
the test procedures and provided an 
accurate impact-force/time relation 
under the simulated crash conditions. 

This unique test was funded by the 
Muto Institute of Structural Mechan- 
ics of Tokyo and performed at Sandia 


| under a joint U.S.-Japan agreement 


for cooperation on nuclear safety en- 


| gineering and research. 


Seaweed dressing 


The photo at right does not show a 
taffy pull in a clean room. The masked 
technician is spinning a fiber to be 
used in what might be called seaweed 
bandages for wound dressing. 

Researchers at Courtaulds PLC in 
Coventry, England, discovered how to 
convert the sodium alginate in the 
brown seaweed that is harvested off 
the west coast of Scotland into a non- 
woven calcium alginate bandage. 

The new wound dressing accelerates 
the healing process for patients with 
such intractable conditions as leg ul- 
cers and bed sores. 

When the dressing is applied to the 
wound, it forms an alginate gel that 
creates the right degree of moistness 
for healing. When the dressing needs 
to be changed, the gel can be easily 
washed away with a saline solution, 
leaving newly grown tissues intact. 
Traditional dressings, on the other 
hand, tend to adhere to healthy new 
tissue, and damage it on removal, of- 
ten causing pain and distress to the 
patient and retarding the healing 
process. 

For this discovery, the Courtaulds 


| Research Division won a 1989 Queen’s 


Award for technological achievement. 


Another kind of fusion? 


“A possible new path to fusion power” 
has been announced by researchers at 
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А technician at Courtaulds PLC in England spins a fiber made from sea- 
weed to make calcium alginate bandages for wounds. 


| Brookhaven National Laboratory on 


Long Island, N.Y. Three chemists, 
Robert J. Beuhler Jr., Gerhart Fried- 
lander, and Lewis Friedman, used a 
totally new technique, which they call 
“cluster impact fusion.” Although the 
number of fusion reactions obtained 


| in the present experiment is about 10 
| billion times too small for practical 


power applications, the researchers 


believe there is at least a chance the | 


output could be scaled up sufficiently. 

The new technique consists in ac- 
celerating electrically charged clusters 
containing from 25 to 1,300 molecules 
of deuterium oxide, or heavy water, 
at a fixed target made of some form 
of deuterium fuel, such as titanium 
deuteride. When the microscopic clus- 


| ters strike, they compress and heat the 
| impact point, causing the fusion of two 


deuterium nuclei. The result is a tiny 


burst of fusion energy. This is not cold 
fusion, the chemists point out, because 
the energies at which the fusions oc- 
cur approximate those required for hot 
fusion [“SNF,” June, Аце. |. 

The Brookhaven scientists report 
detecting one of the hallmarks of deu- 
terium fusion: the release of three-Mev 
(million electron-volt) protons together 
with one-Mev tritium nuclei. Those 
are products of one branch of the 
deuterium-deuterium fusion reaction. 


| That branch occurs in roughly half of 
| all such fusions. The other, equally 


probable branch, yields helium-3 nu- 
clei and high-energy (2.5 Mev) neu- 
trons, but the Brookhaven experi- 
menters were not using an instrument 
capable of detecting those products. 
To obtain a sufficiently high-impact 
velocity, the experimenters fire the 


| heavy-water clusters from a Cockroft- 


i Continued 
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YOU GET A LOT MORE THAN MONEY 
FOR COLLEGE SERVING PART-TIME IN 
THE ARMY RESERVE. 


Joining the Army Reserve is one of the smartest tackling a tough job and doing it well. And service with 
ways to help pay your way through college. In fact, you the Army Reserve can help you develop the maturity and 
can earn over $18,000 through the Montgomery GI Bill self-discipline it takes to succeed in college and in life. 
and your Reserve pay during a standard enlistment. And, You also get the satisfaction of knowing you're 
if you have or obtain a federally insured student loan, you helping to keep America strong. 
may qualify for a government program that will help Besides completing Basic and Advanced 
repay up to $20,000 of it for you. Individual Training, you'll usually serve just one 


But you get a lot more than just money in the Army weekend a month in a nearby Army Reserve unit, plus 
Reserve. You get hands on training in one of over 250 skills... two weeks of Annual Training. Find out more. See your 
skills like modern health care techniques, engineering, Army Reserve recruiter BE ALLYOU CAN BE? 


foreign | d thers. call 1-800-USA- | Yd 
© You get the pride and confidence thar come with ARMY ` ARMY RESERVE 
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Chevy Astro introduces 4-wheel anti-lock braking 
you can't get on Ford or Chrysler minivans. 
The rain is blinding as you slow for a downhill curve. 
But it's sharper than expected and you've got to hit the 
brakes to slow even more. NOW! | 
Moments like this are why the new Chevy Astro 
Passenger Van has the stopping power of an all-new 
4-wheel anti-lock brake system. Standard. 
It's a revolution in compact van braking designed 
to minimize wheel lockup and skidding during hard 
braking. It helps you brake hard and steer around 
corners. Or stop straight in all-out braking when 
inches count. 
STOP with the first 4-wheel anti-lock brake system 
on a compact van.* STOP with a new Chevy Astro. 
Every STOP will show you why nobody's winning like 
The Heartbeat of America. 


t Ford Aerostar doesn't control braking 


Chrysler minivans don't control braking Only Chevy gives you 4-wheel 
like Chevy Astro. 


like Chevy Astro. anti-lock brakes.* 


„ее C 5 DF AMERICA IS WINNING 
TODAY'S TRUCK IS CHEVROLET 


ran See your Chevrolet dealer for terms of this limited warranty. Chevrolet, the Chevrolet emblem 
| EEE ср E EEA | 


TO BUMPER PLUS and Astro are registered trademarks and Chevy is a trademark of the GM Corp. *Excludes other GM* products. 
3 YEAR/50.000 MILE WARRANTY © 1989 GM Corp. All Rights Reserved. Let's get it together...buckle up. 
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Dr. Charles Dumoulin 
and Dr Steven Souza ' 
of GE's Research and 
Development Center 
demonstrate their 
technique for non-in- 
vasive imaging of 
blood flow in arteries 
contrast magnetic res- 
onance angiography. 


Walton particle accelerator with an 
energy of 225 to 325 Kev (thousand 
electron-volts). With support from the 
Department of Energy's Office of Basic 
Energy Sciences, the three chemists 
plan a scale-up experiment using 
Brookhaven's tandem van de Graaff 
accelerator, which can attain an en- 
ergy level of five Mev. 


Imaging blood flow 


| The remarkable image of a human 
| hand in the photo above, showing all 
the major blood vessels, was made 
without X-rays by a painless, non- 
invasive medical imaging technique 
called "phase contrast magnetic reso- 
| nance angiography." 

The experimental technique, devel- 
| oped by scientists at the General Elec- 
tric Research and Development Cen- 
ter, allows physicians to observe blood 
flow, which traces out the complex net- 
works of veins and arteries. The faster 
the blood flow, the brighter the blood 
vessels appear on the magnetic reso- 
nance scanner's display screen. If some 
disease condition such as an aneurysm 
is present, the normal brightness pat- 
tern is changed. For example, if a 
blood vessel is not as bright as it 
should be, the blood is flowing slug- 
gishly, and that suggests an obstruc- 
tion that is narrowing the passage. 
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galaxies," Giovanelli said. “However, 
this cloud seems to have formed inde- 


| pendently, in a pocket of space isolated 


from other galaxies. Such isolation is 
the key to its significance." 


Turbo rotor 


Materials scientist C. T. Liu of the Oak | 
Ridge National Laboratory in Oak 


Ridge, Tenn., holds a precision-cast 
turbocharger rotor fabricated from a 
special alloy, nickel aluminide (below). 


Developed at Oak Ridge, the alloy | 


combines toughness and the ability to 
withstand high temperatures. When 
manufactured by U.S. companies for 
market consumption in about two 


"= | years, such rotors will offer improved 
B | 


Large-scale hospital trials аге un- 


derway to evaluate the technique in 
| diagnosing circulatory diseases. Col- 
laborating in the clinical trials are Dr. | 
Charles Dumoulin (left in the photo) | 


and Dr. Steven Souza (right), lead 
members of the GE team that is still 


| honing the new imaging technique. 


Protogalaxy 


Here's another one for the Princes of 
Serendip: Cornell astronomers Riccar- 
do Giovanelli and Martha Haynes 
aimed the giant radio antenna at 
Arecibo, Puerto Rico, at a supposedly 


blank stretch of sky as part of a cali- | 


bration procedure. 

But the area, south of the Virgo 
cluster of galaxies, was not blank. 
Something was emitting radio waves. 
And that something turned out to be 
a "ghost of a galaxy"—an immense, 
slowly rotating cloud of hydrogen gas 
some 65 million light-years away that 
the astronomers believe has changed 
little since shortly after the Big Bang. 
This shows, they believe, that galax- 
ies could have formed from clouds of 
gas throughout the history of the uni- 
verse and not just in some early, spe- 


| cial period. 


"Other extended, gaseous objects 


have been discovered before, but al- | 
ways closely associated with existing | 


performance and durability in heavy 


| truck diesel engines. 
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CL Ue, a materials scloutist ot Gok Ridge 
National Laboratory, displays an improved tur- 


Diamond hard 


Diamonds are valued for their many 
virtues. When properly cut and pol- 
ished, they make gemstones unrivaled 
for brilliance. And even the meanest 
shard of diamond can be useful in in- 
dustry because it is the hardest sub- 
stance known, the standard by which 
all other materials are judged, and in- 
valuable for use in cutting tools and 
wear-resistant coatings. 

Now a physicist at Lawrence Berke- 


ical Sciences division, Marvin Cohen, 


| predicts that materials harder than di- 


amond are possible and could be syn- 
Continued 


| ley Laboratory's Materials and Chem- | 


At Braun, we regard 
shaving as something you do 
for your face, rather than to it. 

It is this attitude that 
inspired the design of the 
Braun three position switch. 
Position One activates the 
platinum-coated, micro-thin 
foil and cutterblock system, 


a combination that assures 
perfect smoothness, even in 
close contact with sensitive 
skin. Anything less compro- 
mises comfort. 

Position Two couples this 
cutting action with the trim- 
mer feature for grooming 
longer, awkward hairs on the 


neck. And Position Three 
extends the trimmer head 
for precise visual control 
when trimming sideburns 
or mustache. Anything less 
compromises closeness. 
Braun has become the 
number one selling foil 
shaver in the world because 


every design element has 
only one purpose: to give 
you the excellent shave your 
face deserves. 

Anything less is a com- 
promise, in every respect. 


Designed to perform better. 
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Developed by Boeing Advanced Systems, the Condor is the world's largest unmanned aircraft, with a wingspan greater than a 747-300's. 


thesized. The prediction is based on | 61 meters, actually greater than that 


the calculated compressibility of a hy- 
| pothetical solid compound of carbon 
and nitrogen. (Diamond, of course, is 
a specific crystalline form of carbon 
alone.) 

Together with University of Califor- 
nia, Berkeley, graduate student Amy 
| Liu, Cohen used a combination of two 
techniques to calculate the projected 
hardness of the as yet non-existent 
compound. One was a simple empiri- 
cal model, developed earlier by Cohen, 
that can predict a quantity known as 
the bulk modulus of a solid from the 
lengths of its chemical bonds. (Bulk 
modulus is the inverse of compress- 
| ibility) The other was a quantum- 
mechanical "first principles" computer 
| calculation—one that is based only on 
known values for constituent atoms, 
such as atomic number or atomic 
weight. The resulting calculations for 
a carbon-nitrogen compound indicated 
| it could be harder than diamond. 

The new material might be synthe- 
sized, Cohen says, from amorphous 
carbon nitride, or from a combination 
of nitrogen and graphite. One ap- 
proach might be to borrow a technique 
already tried, using a diamond-tipped 
anvil and a high-power laser, to du- 
plicate the temperature and pressure 
conditions found deep within Earth. 


| Pilotless Condor 
The strange craft in the photo above 


| is the Condor, the world's largest un- 
| manned air vehicle. Its wingspan is 
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of a 747-300. Designed and developed 
by Boeing Advanced Systems with 
funding from the Defense Advanced 
Research Projects Agency, the Condor 
is one of the class of machines called 
HALE--high-altitude long-endur- 
ance unmanned aircraft |“Beam-power 


| Plane,” Jan. '88]. In the past year it 


has set records for piston-engine alti- 
tude—66,980 feet—and duration— 


| 29.4 hours. 


The Condor's airframe is all-com- 


posite, using Nomex honeycomb and | 


carbon-fiber materials. As a result, the 
wing weighs only two pounds per 
square foot. The propulsion system 
uses two 170-horsepower liquid-cooled 
piston engines, with 16-foot-diameter 
three-bladed propellers. Flight con- 
trols are electronic. 

The Condor's mission? Perhaps to 
serve as an eye-in-the-sky radar link 
in an air-defense system against low- 
flying cruise missiles. It could also be 
useful in drug and other interdiction, 
and in resource management. 


Energy + minerals 


А process for extracting both energy 
and valuable minerals from the sea 
via wave power is being developed by 
the Swedish company Sea Power AB 
of Gothenburg with financial support 
from the National Swedish Board for 
Technical Development. The project is 
proceeding with the cooperation of the 


Royal Institute of Technology and the © 


Institute for Nuclear Chemistry. One 


make one ounce of the extract. 


of the most attractive possibilities is 


| the extraction of uranium oxide—a | 


nuclear fuel— which is present in sea 
water at a concentration of three parts 
per billion. The minerals are extracted 
using a combination of absorption and 


| electrolysis, after waves аге led into 


a basin on pontoons anchored at sea. 
The water in the basin exerts a hy- 
draulic pressure that operates turbines 
directly connected to pumps sucking 
up the water from deep-lying layers | 
under the pontoons. The water is 
channeled through absorbent felt 
mats, where the mineral ions are 
concentrated. 


Hot stuff 


Preliminary data from a study con- 
ducted at the University of Texas 
Health Science Center at San Antonio | 


| show that a new medicated cream 


called Axsain 15 effective at relieving 
the burning skin pain of the condi- 
tion known as shingles, even in pa- 
tients where no other treatment has 
been effective. 

In the Texas study, of 40 patients 
with pain caused by shingles, 69 per- 
cent treated with the new medicated 
cream improved. They rubbed the 
cream on painful areas four times a 
day for six weeks. The most common | 
side effect: a burning sensation. 

What's in Axsain? The purified ex- 
tract of jalapeno and other hot pep- 
pers, called capsaicin. It takes more 
than a thousand pounds of peppers to 
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HOLIDAY GOLD. LET IT GLOW. LET IT GLOW. LET IT GLOW. 


To SEND A GIFT OF V.O. CALL | 800 238-4373. EXCEPT WHERE PROHIBITED Bv LAw. 


Automotive Newsfront 


By DAN McCOSH Detroit Editor with Brian Nadel in Laguna Niguel, Calif., David Scott in London, Don Sherman in Detroit, 


| The first undisguised pro- 
totypes of General Motors’ 
Saturn coupe and sedan 
show that the compact car 
will bear a startling re- 
semblance to other GM 
front-drive cars. Produc- 
tion starts next summer, 
with an expected fall 
introduction. 


Saturn unveiled 


| General Motors’ long-awaited Saturn 
will be the first completely new car 
| designed and developed in the United 
States in several decades. The “clean 
| sheet of paper” design will have a new 
engine, transmission, and chassis all 
built in a brand-new manufacturing 


| complex in Spring Hill, Tenn., that | 


embraces the latest manufacturing 
technology, according to sources at 
GM. Originally billed as a domestic 
| alternative to low-cost Japanese sub- 
compacts, Saturn has grown into a 
moderate-priced compact car aimed at 
the likes of Honda's Accord. 
Saturn's original promise as a high- 
tech American showpiece seems to be 
evolving into a more conventional car. 
The body was to have been formed 
predominately of plastic panels at- 
| tached to a steel subframe, but when 
the car makes its debut next fall, it 
will be made mostly of conventional 
stamped steel parts. Insiders report 
that vertical surfaces of the body, such 
as fender panels, will likely be made 
| of molded plastic, while horizontal sur- 
faces, such as the roof and hood, will 
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| be of stamped steel. GM has released 


few details of Saturn's inner workings, 
but the engine is expected to be an 
overhead-cam 1.9-liter aluminum four- 
cylinder power plant. Àn optional four- 
valve-per-cylinder engine will produce 
about 115 horsepower. À new-genera- 
tion electronically controlled auto- 
matic transmission will drive the front 
wheels. 

Spy photos of the first undisguised 
prototypes reveal a conservatively 


styled compact with a strong resem- | 


blance to GM's current front-drive in- 
termediate car lines, particularly the 
Oldsmobile Cutlass Supreme. All in 
all, the success or failure of Saturn 
now seems to depend more on execu- 
tion, rather than on stretching the 
boundaries of new technology. 


Hopped-up Hyundai 


After a quick start in the United 
States as the bare-bones special of the 
car business, Korea's Hyundai 15 at- 
tempting to introduce engineering 


changes aimed at finally satisfying ap- | 


petites first whetted by the promise 
of an entry-level subcompact for less 


and Marcelle Soviero 


HIDDEN IMAGE 


than $5,000. Today the Hyundai Excel | 
carries a base sticker price of $5,899, 
and along with the price increase, the 
Excel is starting to grow like the au- | 
tomotive version of Oprah Winfrey | 
slipping off her diet. The new-genera- 
tion Excel is both larger and more | 
powerful than its predecessor. Updates 
for 1990 include replacing the engine’s 
carburetor induction system—one of 
the last carburetors on sale in Ameri- 
ca—with electronically controlled 
multi-point fuel injection. This im- 
provement squeezes an additional 13 
hp out of the 1.5-liter four-cylinder en- 
gine, bringing output up to 81 hp. 
Hyundai still relies heavily on drive- 
train components supplied by Japan's 
Mitsubishi Motor Corp., including 
both the 1.5-liter four-cylinder unit 


| and the three-liter V6 now offered on 


the 1990 Sonata. Mitsubishi also builds 
electronic four-speed automatic and 
five-speed manual transmissions for 
Hyundai. These are well-proven units 
that show up on a variety of Mitsu- 
bishi and Chrysler products. Argua- | 
bly, the power train is the best-exe- | 
cuted feature of the new cars. The Ex- 
cel's new engine is a significant im- 

Continued 
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It's one thing to talk about quality. And 
quite another to back it up. 

So if you're in the market for a reli- 
able, durable desktop copier that's built 
to stay that way, we have a suggestion: 
compare the warranty of the other guy's 
desktop copier to that of a Xerox copier. 
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everyone else in the business) offer three 
months or less. 
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Does this mean we're more confi- 
dent about the quality of our copiers than 
the other guy? Could be. 

It could also be one of the best 
reasons yet to buy a copier that's built and 
serviced by Team Xerox—a copier you can 
be comfortable with for years to come. 

Guaranteed. 
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Ext. 1014, or fill in the coupon. 
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by an 81-hp 1.5-liter fuel-injection-equipped en- 


provement compared with the sluggish 
performance of Hyundai's previous ef- 
| fort. But a drive in the California 
mountains still left the impression 
that the Excel does not like to be 
pushed hard in the corners or, at 
| times, even up grades. The Excel is 
| basic transportation and makes little 
pretense beyond that. 
| In sharp contrast is the three-liter 
| V6 power plant in the 1990 Sonata. 
This car is Hyundai's attempt to com- 
pete with the Honda Accord, which 
doesn't have a six-cylinder engine 
available. The Sonata's bigger engine 
is lively and gives the car some brag- 
ging rights against its comparably 
priced competition. Again, however, 
| the comparison is less favorable in 
terms of handling, ride, or chassis fine 
tuning. 

Hyundai is expected to follow up its 
new offerings in mid-1990 with a styl- 
ish sport coupe, and by 1991 the com- 
pany plans to have its first locally 
engineered power plant, a redesigned 


TOP VIEW 


TOE 
CONTROL 
MEMBER 


The independent rear suspension of the Mitsubishi Galant GSX has upper 
and lower control arms and a trailing arm on each side. The toe control 
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The redesigned 1990 Hyundai Excel is powered gine. With 


ANTI-ROLL BAR — 


EH اہ‎ Aq eee oe ee | 

D PER utet prie de E P \ 
mem cde IO М 68 
کے‎ ee کے‎ ЫЙ АМА 


a larger body and a more spacious 
interior, the subcompact is moving upscale. 


version of the Mitsubishi 1.5-liter 
four-cylinder. 


All-wheel-drive underpinnings 


The Galant GSX uses many of its all- 
wheel-drive components that first 
appeared on Mitsubishi’s High Speed 
Research vehicle, and more recently 
on the Eclipse GSX sport coupe. The 
result is a car that is more of an all- 
weather sedan than a sport sedan. 
Power is provided by a two-liter 16- 
valve four-cylinder engine that pro- 
duces 135 hp. Engine torque is trans- 
mitted to the rear axle by a viscous 
coupling, center differential, and drive 
shaft. Under normal driving condi- 
tions, torque is split 50:50, front to 
rear, but can be sent to the wheels 
with the most grip if the others start 
to spin. 

The new independent rear suspen- 
sion combines the best attributes of 
semi-trailing arm and multi-link de- 
signs for a comfortable ride, but not 
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at the expense of handling. Each rear 
wheel is positioned laterally by an up- 


| per and lower control arm, and long- 


itudinally by a semi-trailing arm (see 
the drawings below). As well, the Ga- 


lant GSX’s rear wheels automatically | 


assume a toe-in position on hard cor- 


nering, braking, and acceleration to 


| stabilize the car. This is accomplished 


by using a toe control member be- 
tween the trailing arm and the sub- 


frame. The link is vertically rigid, but | 


can move slightly fore and aft in re- 
sponse to lateral forces to pull the rear 
wheel into a toe-in position. 


The Galant GSX never spins its 


tires, even when the throttle is fully 
opened while splashing through a 
large puddle in a low gear. The car is 
always stable and the tires feel as if 
they are glued to the pavement. But 
the rear differential takes up cabin 
and trunk space, and with nearly 300 
pounds of extra drive line and suspen- 


sion parts to carry around, the addi- | 


tion of four-wheel drive is at the ex- 
pense of the lively acceleration for 
which the front-drive Galant GS is 
known. With a $16,369 sticker price, 
the Galant GSX can also be thought 


of as an alternative to the Audi 90 | 


Quattro for about $10,000 less.—B. N. 


Safe seats 


Environmental issues may be the last | 


thing on your mind when you slide 
across the front seat of your new car. 
But the process that makes polyure- 
thane foam for auto seating contrib- 
utes to two major air pollution prob- 
lems: chlorofluorocarbons, which have 
been blamed for depleting high-alti- 
tude ozone, and organic solvents, 
which combine with other pollutants 
to produce low-level urban smog. Chlor- 
ofluorocarbons are used as a blowing 


agent to make the bubbles in the | 
foam, while organic solvents are used | 


as a release agent that lets the formed 
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UPPER CONTROL ARM 


LOWER CONTROL ARM 


member between the subframe and trailing arm moves slightly on tight | 
maneuvers fo provide stabilizing toe-in rear-wheel configuration. | 


s other Protection Plan. 
а 
You can protect yourself against unexpected repair costs with the GM Protection Plan. 
But how do you protect your car from the unpredictable rigors of daily driving? 
With GM's other protection plan: Genuine General Motors Accessories and Vehicle Care Products. 
These car care products are tested and approved for use under your GM limited warranty. 


And they're all available under one name, from only one place: Your GM Dealer. See him today because 
no one knows how to protect your car better than the people who bullt it. 
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frm, |l states. Ask your insur- special formulation 
az // ance agent for details.. with Du Pont Teflon" 
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Keyless Entry System most spills. 
Works with all GM Den 
factory-installed theft- fepe] 
deterrent features. 
Available hand-held 
micro transmitter 
| lets vou arm and Бати 
| Concentrate 
EM one-step wash and 
GM wax concentrate 
vashwe dilutes easily in 
went cold water to 
arr clean all GM finishes. 
Can be used for 
hand or 
machine washing. 
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GM Goodwrench 
Touch-Up Paints 
GM-approved for all 
car and truck 
finishes. Matches 
original colors, 

fills chips and 

nicks before they 
turn to rust. 

Seal with GM 

Clear Top Coat on 
base/clear-coat cars. 


Get genuine GM Accessories and Vehicle Care Products wherever you see these signs. 


| is the discovery that carbon diox- 


| supercritical liquid—a physical state 
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foam piece pop out of its mold. 
Now Union Carbide has developed 


a process that substitutes plain water | 


for CFCs in making seating foam, 
while managing to reduce the weight 


of the finished cushion by about rc 


20 percent. Even more intriguing 


ide can substitute for organic sol- 
vents when it is in a form called a 


that is a cross between liquid and gas 


` achieved at room temperature under 


high pressure. 

Union Carbide recently developed a 
spray-painting system based on super- 
critical carbon dioxide that replaces 
organic solvents, and can be used both 


| for spraying automotive finishes and | 


for applying release agents for plas- 
tic molding. The result is a significant 


reduction in these two pollutants orig- | 


inating in auto seat manufacturing. 


Carbon dioxide itself has been tagged 
as a major contributor to global warm- 


ing. Union Carbide says that the 
source of the gas is petroleum refining, 
and the gas would normally have been 


| vented into the atmosphere, with the net 


| effect on the environment unchanged. — 


Hot wheel? 


Now you can forget about having fro- | 


| zen hands while waiting for the car 
| to warm up on those cold winter morn- 


ings. Volvo has come up with a heated 


| steering wheel to pamper motorists’ 
| fingers in the colder climes. Advanc- 


ing Swedish technology to the limit 
of credibility, the hot wheel has a 
copper heating strip wound tightly 
around the leather-clad plastic rim. 
Current is provided from the car’s bat- 
tery through a slip ring with a con- 
tact in the wheel hub (see drawing). 
A thermistor embedded in the rim 


The copper coil in the Volvo's steering wheel 
acts as a resistance heater to keep the wheel at 
a constant 86 degrees F. Power comes on from 
the car's battery through the slip ring in the hub 
of the wheel, taking three minutes to heat up 


from minus five degrees Е 
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This prototype 300ZX convertible—one of two 
known to have been produced by an outside 
engineering company—was spotted in a subur- 


senses the temperature and regulates 
the current supply through an elec- 
tronic control unit housed in the hub. 

With thermostatic control, the wheel 
surface is held at a balmy 86 degrees 
F, extremely close to the skin's actual 
temperature. Final temperature is 
reached three minutes after start-up 
in minus-five-degree-F weather. The 
heated wheel is offered on all 740 mod- 
els sold in the Northern European 
countries. 

Now the climate-conscious Swedes 
at Volvo are also developing double- 
glazed side windows for their cars to 
prevent drafts and to keep the glass 


from misting. It is described by Volvo | 
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The driver of this solar-powered racer looks into 


the eyepiece to see a 40-degree field of view 


| of the rear through the first fiber-optic rear- 


ban Los Angeles parking lot. Nissan insiders say 
production of the ragtop two-seater could start 
two to three years after the go-ahead is given. 


as a “cozy alternative” to chilly cheeks. 
But they admit to the snags of added 
cost and weight and the greater heft 
needed for window cranks.—D. Scott 


Fiber-optic rearview 


The driver of the Massachusetts In- 
stitute of Technology/Dow Plastics 
solar-powered Solectria V race car 
didnt turn his head once to look back 
during the 208-mile American Tour 
de Sol race. The car led most of the 
way and eventually won the solar car 
race, thanks in part to a specially de- 
signed fiber-optic rearview device, so 
the driver could get a view of the com- 

Continued | 
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view device. 1 The image is transmitted through 
the objective lens, 28,000 glass strands, and to 
the eyepiece. 
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Expected at the Tokyo auto show, the Mitsubishi 
3000 GT will combine all-wheel drive, four-wheel 
steering, and a 300-hp intercooled turbocharged 


petition without moving his head. The 
optical viewer is composed of 28,000 
strands of glass—each about one-half 
the thickness of a human hair—bun- 
dled together and snaked from the 
driver's compartment to the rear of the 
car (see drawing). All the driver need 


шешшш. 


ci = 


The new ESCORT: 
Incredible performance 
| 
A Cincinnati Microwave, we ve continuously 
advanced the science of radar warning since we 
introduced the original ESCORT in 1978. 

But we ve never stopped striving for another 
quantum leap. And now we ve found it: DSP. 
Incredible technology 
DSP is Digital Signal Processing, a 
technology virtually unheard of in 


The beari of ESCORT s DSP circuitry 
is this custom 20 MHz 24 bit parallel 
HCMOS processor, capable of 10.25 
million instructions per second. 


ESCORT $295 


Ohio residents add 
$17.70 sales tax & | E 
RADAR WARNING RECEIVER 
Pick dh, = 
higher in Canada 
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DARE 


| V6 for a car "on the cutting edge of technology 
and performance," according to the company; a 


Chrysler version is also in the works. 


do is look toward the eyepiece and be 
within six inches to see a 40-degree 
view of what is behind him. Designed 
and built by Schott Fiber Optics of 
Southbridge, Mass., the fiber optic 
rearview system eliminated the need 
for an interior rearview or externally 


NORMAL MUTE 


personal electronics, but 
used in many sophisticated 
electronic devices. 

DSP is used by NASA to create detailed space 
photos from blurry images. It's used by military 
radar for target recognition. Its used to deliver 
sharp images from medical scanners. And now 
were using DSP to find radar signals too weak 
to be detected by conventional technology. 

How it works 

The new ESCORTS DSP circuitry samples in- 
coming radar signals 50,000 times a second, slicing 
them into discrete bits of information. This data is 
then digitized and continuously analyzed by an 
internal computer. The end result is incredible. 

Breakthrough performance 


New ESCORT provides an incredible increase 


in sensitivity on both bands. Quite simply, this 


The right stuff 


New ESCORT and SOLO have all of the advanced 
features we pioneered with ESCORT and PASSPORT. 
Variable rate audio, with different tones for X and 
K bands. Alert lamp, ten-segment meter, Dark mode, 
and a Mute switch with a new Auto-Mute function. 
A battery-saver even turns SOLO off if vou forget to. 


mounted side-view mirrors, which 
would have slowed the sleek and low 
solar car by reducing aerodynamic 


| efficiency. А Schott representative said | 


the company is looking into install- 


| ing a similar system on production 


cars.—B. N. 


Deflatable weatherstrip 


A trunk lid that leaks or is difficult 


| to close can be a potential disaster for 


a car owner. Engineers at GM's Delco 
Products Division are developing a | 
system of deflatable weatherstripping, 


| which makes closing easier, seals bet- 


ter, and reduces interior noise, accord- | 
ing to Delco. Made from a flexible rub- 
ber polymer called EPDM, the tubular 
weatherstripping is automatically | 
deflated and inflated. The system uses | 
a vacuum to draw air from the pipe- 
like strip, so the trunk closes smoothly. 
А bellows attached to the trunk hinge 
pumps the tubing back to atmospheric | 
pressure once the trunk has been 
closed (see drawing). Compression 
shock is alleviated because the deflat- 
able seal allows air to flow freely over 
the weatherstrip. "In some cars you 
have to slam the trunk to close it, but 


ESCORT q "у= Introducing new ESCORT 


means that the new ESCORT picks up radar 
signals much further away than ever before possible. 
All this in an incredibly compact package, only 
Ж" high and 34" wide. The science of radar 
warning will never be the same. 


Bad news for thieves: 


А new security system in new ESCORT and 5010 
makes them of little use to anyone but the rightful 
owner. Here's how it works: Included with your new 
radar detector is a tiny elec- 
tronic "Digital Key’. 

About every two months, 
your radar 
detector's 


TII 
Actual size cutaway of Digital Key 


Everything included 
Both new ESCORT and SOLO come complete with 
leather case, visor clip, windshield mount, and 
comprehensive owners manual. ESCORT includes 
power cords (straight, coiled, and direct wire), while 
SOLO includes both lithium and alkaline 9 volt 
batteries and a travel case. 


with this system you could put a cou- 
ple of fingers of pressure on it, and 
the trunk would close quite nicely," 


says Joseph H. Hagan, a staff engi- 
neer at Delco. This adjustable weath- 
erstripping can also be used on doors, 


um 


and self powered SOLO 


SOLO: A new kind of radar detector — 
No power cord 


L] 
I youre a business traveler, switching between 
cars and using rentals in distant cities, you need 


circuitry will prompt you to insert your Digital Key into 
a small jack on your detector, and turn your detector 
on. Your detector will reset its lock and will be ready 
for two more months of use. That's all there is to it. 

However, for someone who doesn't have the right 
key (and there are thousands of different Digital 
Keys), the radar detector simply won't work. And 
there's no reason for a thief to steal a detector if he 
can't sell it. And if a stolen ESCORT or 5010 is ever 
returned to us for service, we'll immediately contact 
you (if you have reported the theft to us). 

Dur new Digital Key security system will help keep 
your new ESCORT or SOLO yours. 


Factory Direct 


We only sell direct from our factory to you, and we 
guarantee your satisfaction. If you re not completely 
satisfied in 30 days, just return your purchase for a 
full refund. You can’t lose. 

The most advanced radar detectors in the world 
are only a toll-free call away. Call today. 
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^ the most convenient radar detector 
possible. But radar detectors have always been less 
than ideal for traveling. Until now. 
Revolutionary convenience 

After years of development, we're introducing 
SOLO, the first self-powered superheterodyne radar 
detector. Just mount it on your visor or windshield 
Hours of Daily Usaga 
HT 


Call Toll Free 1-800-543-1608 
(24 hours a day, 7 days a week) 

Or mail us your order: 

Cincinnati Microwave 

> Dept. 601609 

One Microwave Plaza 

Cincinnati, Ohio 45249 


and has been tested on experimental | 


vehicles. The first production use will 
likely be on GM's C-car line of large 
cars.—9M. S. 


Newsbriefs 


eHonda has introduced a five-cylinder 


engine for Japanese-market Accords. 
The two-liter SOHC engine is mounted 


longitudinally with the center of grav- | 


ity behind the front wheels. 


eSaab has introduced a new 2.3-li- | 


ter turbocharged power plant, which 


is expected to produce some 200 hp | 
| when it arrives in the United States 


this spring. Features include balance 
shafts and a direct ignition system 
that fires each spark plug with a sep- 
arate coil. 

eGeneral Motors and Chrysler are 
teaming up to design and produce a 
new generation of manual transmis- 


| sions for both auto makers. 


eimported models take honors and 
shame for the best and worst gas mile- 
Continued 


A cable attached to a hinge pumps air from a 
bellows to inflate weatherstrip and provide a 


good trunk lid seal. 


and turn it on. It's that simple. 


SOLO doesn't need a power cord, recharger, or 


add-on battery pack. Its remarkable design uses only 
2% of the power of a conventional radar detector. 
As a result, SOLO operates about 200 hours on a 
single 9 Volt lithium battery (or 80 hours on a 
standard alkaline). 
Uncompromised performance 

SOLO has the same long-range warning as our 
test-winning PASSPORT, in an even smaller package 
(about %"H х 2'4"W, weighing only 5¥ ounces). 
And unlike most battery-powered devices, SOLO main- 
tains full performance over its full battery life. 

New self-powered SOLO may be the first radar 
detector that's never too much trouble to use. 


-—-— SOLO $545 8 
SELF-POWERED Ohio residents add 
SOLO $20.70 sales tax 
RADAR-RECEIVER Prices slightly 
ud higher in Canada 


a © 1989 СМІ 
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Automotive Newsfront continued 


age in EPA tests. The Suzuki-built Geo 
Metro XFI led with a miserly 58-mpg 
highway rating. The Lamborghini 
Countach trailed the pack with a mis- 
erable 10 mpg on the highway. 


More valves for Mazda 


Mazda has elevated the prestige and 
profile of its conservative 929 flagship 
by introducing a more powerful S 
model for 1990. The sportier rear-drive 
four-door luxury sedan is powered by 


a new 24-valve three-liter V6 rated 


at 190 hp. Four overhead cams driven 
by a toothed rubber belt actuate four 
valves per cylinder through rocker 
arms. (The base 929 continues with 
the SOHC 18-valve 158-hp V6 intro- 
duced two years ago.) Other fortifi- 
cations include standard anti-lock 
brakes, new speed-sensitive power 
steering, fatter radial tires, and firmer 
suspension calibrations. 

In test driving the 1990 Mazda 
9298, I found that the extra torque 


You never 


have to focus 
this binocular. 


The new Jason PERMA FOCUS 2000® binocular. 
It has no focusing wheel. No focusing mechanism. No focusing 
gimmicks. Just look through a pair. The sophisticated patented optics 


and your eyes do the rest. 


A binocular so advanced, it never needs focusing". From Jason, the 
leader in optics for more than 40 years. 

The PERMA FOCUS 2000 line of binoculars. You’ve got to see it 
to believe it. And you can see it at leading retailers around the world. 


® 


SEEING THE WORLD AND BEYOND.™ 


U.S. Patent 4,848,887. 
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and horsepower add noticeable spar- 
kle to this car's acceleration. The 
24-valve V6 is tuned for strong out- 
put through the low- and middle-rpm 
ranges, so it's not necessary to rev to 
the redline in each gear to overtake 
slow traffic. The new S engine is prac- 
tically soundless at idle and cruising 
speeds thanks to its 60-degree layout 
and the use of hydraulic valve-lash 
adjusters. 

Firmer suspension settings mean 
that impact harshness has increased, 
but there's a worthwhile improvement 
in handling. The fatter tires adhere 
better, and the stiffer front springs and 
larger-diameter front anti-roll bar 
keep body motions under tight con- 


trol during aggressive cornering and 


braking maneuvers. 
I also appreciated the improved sup- 
port provided by the new bucket seats 


and the added road feel available with | 


the new electronically controlled pow- | 


er steering. At a base price of $24,800, 


the powerful and well-equipped Mazda | 


9295 is better armed to deal with 
tough competitors like the Nissan Max- 
ima, Toyota Cressida, Acura Legend, 
and Volvo 740 Turbo.—D. Sherman 


Computers bounce back 


| Computer modeling is commonplace 


in mechanical design, but now it is 
being used to redesign even the mole- 


cules in the rubber of your tires. | 


Goodyear's new SIBR synthetic rub- 
ber, which is claimed to improve the 
traction and heat-resistance of high- 


performance tires, was developed with | 


the aid of computer modeling. The 
computer simulated the characteris- 
tics of various combinations of rubber 
molecules to optimize the final mate- 
rial's structure before scientists actu- 
ally synthesized the compound. Good- 
year says the process saves time in de- 
veloping new compounds. 


Breath of fresh air 


Automobiles have long been equipped 
with air filters to protect the engine 
against harmful airborne particles. 
But until recently passengers were 


defenseless against soot, bacteria, | 


dust, and pollen. The Saab 9000 now 
has a four-inch glass wool filter with 
a special oil that helps to trap parti- 
cles larger than Мо,ооо of an inch, ac- 
cording to Saab. But a more complex 
electrostatically charged polycarbon- 
ate filter lets buyers of the new Mer- 
cedes-Benz SL roadster breathe a lit- 
tle easier. Its filter traps 60 percent 
of particles 10 times smaller for great- 
er protection against bacteria.—B. N. 


5 sure steps fo a fast start 
as a high-paid 
computer service technician 


computer while giving vou lightning-quick data access 

By getting inside this powerful computer, you 

get the confidence-building, real-world experience 
you need to work with, troubleshoot, and service 

today's most widely used computer systems. 


4 = Choose trainin 
that’s right for tc 
good 


Jobs for computer service technicians 
will almost double in the next 10 years, 
according to the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance- 
ment, a new career, or even a com- 
puter service business of your own. 1989 2000 

But to succeed in computer service today, you need training— 
complete, practical training that gives you the confidence to service any 
brand of computer. You need NRI training. 


Only NRI—the leader in career-building, at-home electronics training iT 5 ' | 
for 75 years—gives you practical knowledge, hands-on skill, and real- a Make sure you ve always got 


world experience with a powerful XT-compatible computer you keep. 
Only NRI starts you with the basics, then builds your knowledge step by someone fo turn to for help 


step until you have à you need for a fast start as a high-paid Throughout your NRI 
оч computer service technician. training, you've got the 
| full support of your 
personal NRI instructor 
and the entire NRI 


technical staff. Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 


2. Go beyond 
“book learning" 
to get true hands- 

on experience FPF: me 


NRI knows you learn better by one, - ou as much time and personal attention as you need. 
doing. So NRI training works ging y Ре i 
overtime to give you that 

invaluable practical experience. 


You first read about the subject, 5 У - : 
studying diagrams, schematics, and photos that make the subject even a Step into a bright new future in 
clearer. Then you do. You build, examine, remove, test, repair, replace. computer service—siart by oe for 
You discover for yourself the feel of the real thing, the confidence gained your FREE catalog today! 


only with experience. 


Discover for yourself how easy NRI makes it to suc- : 
ceed in computer service. Send today for NRI's big, pom 
100-page, full-color catalog describing every nant 
aspect of NRI's one-of-a-kind computer training, 
as well as training in robotics, TV/ video/audio 
servicing, electronic music technology, security 
electronics, and other growing high-tech 


3. Get inside 
a powerful com- 


puter system career fields. 
: | ux If the coupon is missing, write to: NRI 
If you really want to get ahead - BTE "md School of Electronics, McGraw-Hill Continuing 


in computer service, you have Education Center, 4401 Connecticut Avenue, NW, Washington, DC 20008, 


to get inside a state-of-the-art IBM is a registered trademark of International Busii ress Machines Corp. 
why NRI includes the ma —_ 
powerful new Packard pam School of e i For career courses | 
Bell VX88 computer as | Mires Electronics И. [йе шат aM i 
the centerpiece of your | McGraw-Hill Continuing Education anler aac | 
hands-on training. dns E 4401 Connecticut Avenue, NW, Washington, DC 20008 
fully IBM PC XT- p 4 LLLELILELLI Mí CHECK ONE CATALOG ONLY О Security Electronics 
compatible micro | [ | Computers and Microprocessors [ | Electronic Music Technology | 
from the keyboard up, | —— О Robotics | Е П Digital Electronics Servicing | 
performing key tests | BENE EMEN OTV Video/Audio Servicing Г] Computer Programming 
and demonstrations at e g assembly, you ш achially se see e for | LJ Data Communications [1 Basic Electronics | 
yourself how every section of your computer works. Naré 

You assemble and test your computer's "intelligent" keyboard, | | 
install the power supply and 5\44” floppy disk drive, then interface the | Address | 
high-resolution monitor. But that's not all. B 

You go on to install a powerful 20 megabyte hard disk loy. Sate Zp | 
drive—today's most-wanted computer peripheral—included in your Accredited by the National Home Study Council 101-129 
training to dramatically increase the data storage capacity of your L سے‎ иинин uA uA A— AX uÁ—— UA инин НЫ RAM کے‎ S ھ‎ ӘР 2) 
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By V. Elaine Gilmore with Timothy O. Bakke 


A new silicone-based penetrating sealer from 
GE Silicones protects stone, masonry, and con- 
crete from pollution and stains. Both sides of 
this marble tile were smeared with permanent 
marker, liquid shoe polish, crayon, and paint. 


| An ounce of prevention 


А silicone-based penetrate, formulated 
| by GE Silicones to facilitate the re- 
moval of dirt and graffiti from public 
| places, can lend similar protection to 
masonry surfaces around the house. 

The water-thin liquid, called TSR 
218, seeps into the masonry to a depth 
of one to eight millimeters, depending 
on the substrate's porosity. Atmo- 
spheric moisture triggers the polymer- 


ization of the penetrant. It is dry to | 


the touch within three hours and 
completely cured within 48 hours. 
TSR 218 does not alter the appear- 
ance of most substrates. Also, it is va- 
por permeable, so moisture doesnt get 
trapped inside. 

Once a surface is treated, paint, per- 
manent marker, liquid shoe polish, lip- 
| Stick, and red wine are easy to remove, 
according to GE. Most stains that don't 
wash off in the rain or with a simple 
| water bath will come off with a de- 
tergent wash or a mild acid solution. 
Paint removal may require a high- 
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side was pretreated with the penetrant. It also 
enhances the natural beauty of the stone and 
protects against spalling, says GE. It can be used 
on vertical or horizontal surfaces. 


pressure washer, says GE. А treated 
masonry surface will also enjoy pro- 
tection from ultraviolet rays and from 
salts applied to melt ice. 

The silicone penetrant can be used 
inside or out. You might use it on an 
unglazed tile floor or a slate hearth, 
or to protect the grout between glazed 


sandstone, limestone, marble, granite, 


| icals commonly used as refrigerants, | 


cleaning solvents—and as blowing | 
agents to make plastic foam. Dow's ex- 
truded polystyrene insulation board, | 
Styrofoam, used a chlorofluorocarbon, | 
CFC 12, as the blowing agent. | 
But CFC 12 (and CFC 11 used in 
making other foam insulations) are 
among the chlorofluorocarbons whose 
production must be reduced under the 
terms of an international treaty signed 
in Montreal two years ago. The rea- 
son, of course, is that they belong to 
the chemical gang that is zapping the 
stratospheric ozone [^The Man Who 


| Knew Too Much,” Jan.]. Dow’s prom- 


ise to stop using CFCs altogether goes 


а step beyond the Montreal protocol. 


And Dow has delivered. The com- 
pany is now making Styrofoam with 
a blowing agent called Isotron 142b, 
a hydrogenated chlorofluorocarbon 
(HCFC) made by Pennwalt. While that 
may sound pretty similar chemically 
to the old CFC, it is a far less stable 
chemical compound; thus it generally 
decomposes before it reaches the ozone 
layer. *It has one-twentieth the ozone- 
depletion potential of CFC 12," says 
Dow spokesman Doug Draper. 

Three of Dow's six U.S. production | 


| plants for Styrofoam are now con- 


| verted to the new blowing agent, and | 


the others will be by June 1990. 
Performance of the new Styrofoam 

is identical to that of the old, accord- 

ing to Draper. Cost, too, should not 


| be much affected. "The price of HCFCs 


has been going up," Draper notes, “but 
the blowing agent is a minor expense 
of Styrofoam production, so it's not 
likely to push up the cost of the prod- 


| uct significantly, if at all." 
tiles. Any brick, grouting, brownstone, | 


slate, or concrete surface is a candi- | 


date for treatment. 

You can roll, brush, or spray it on, 
or small items can be dipped. TSR 218 
is sold only through GE Silicones' 
specialty construction channels. For 
a supplier, contact GE Silicones, In- 
quiry Handling, 260 Hudson River 
Rd., Waterford, N.Y. 12188; phone: 
(800) 255-8886. (Give the code num- 
ber РЕ# COAT-06-89.) 


Ozone-friendly foam 


On May 12, 1988, the Dow Chemical 
Co. announced that it would phase out 
the use of chlorofluorocarbons, chem- 


Banned in Irvine 
Dow's phasing out of CFCs may give 


| Styrofoam sales a big boost in Irvine, 
| Calif., after July 1, 1990. 


That's the effective date of a city 
council ordinance that bans the use 
of any insulation made with CFCs, ac- 
cording to Energy Design Update, a 
monthly newsletter aimed at contrac- 
tors. Besides some other polystyrenes, 
the ban will affect polyisocyanurate 
and phenolic foam insulation boards. 
The blowing agent for the latter two 
foams, CFC 11, is more difficult and 
expensive to replace than CFC 12, and 
therefore none is expected to be avail- 
able for at least two years. 

Continued 


Your old bubble level is a thing of 
the past, because now you can own a 
smartLevel? More than just a level, 
SmartLevel is a digital inclinometer that 
electronically measures every angle 
easily, reliably and accurately —every 
time! 

With the push of a button, 
SmartLevel measures and displays: 

* Level or Plumb 

* Rise Over Foot of Run (Pitch) 

* Degree of Slope 

* Percent of Slope 

50 you can quickly measure roof 
pitch; drainage, landscape or deck 
slopes; stairway rise; level and plumb. 
Plus, because SmartLevel displays direct 
measurements, you don't have to do 
any other calculations to figure pitch 
or slope. 


Smartlevel helps reduce 
costly re-work 
A SmartLevel helps you avoid re- 


Work because— unlike a bubble level— 
you can always be sure your SmartLevel 


measures true. Just press the "Reset" but- 


ton and your SmartLevel 
is easily recalibrated 
to reliable accuracy. 


Just press the Mode button to 
directly measure rise over run 
(pitch) A, degree of slope ^, 
percent of slope +, or level and 
plumb with, if you prefer, a 
simulated bubble {: 111). 

Arrow shows direction to true 
level/plumb. 


i Plus, SmartLevel provides an exact 
digital display of the measurements you 
make, so there's no guessing. The display 


One sensor module will fit огунан bly in into any oft the 2, 4-, E 6-ft. rails. 
The sensor module can also be used alone as a torpedo level. 


SmartLé СИ Was designed by a team of 
engineers and experienced carpenters to make it 
easy to use and to last a long time. 


can be read from as far away as 10 feet, 
overhead or below-shoulder level, 

in bright or dim light. The display even 
"flips over" so you can still read it 
when it's upside-down. 


Made of sturdy, high-quality 
materials for durability 

The heart and brains of SmartLevel 
is a rugged, solid-state sensor sealed 
inside a weather-resistant polycarbonate 
module. You can use it alone as a torpedo 
level or lock it quickly into the hand- 
holds in our 2-, 4-, or 6-foot rails. 

The hand-crafted rails are made of 
Strong, aircraft-grade aluminum, 
through-bolted to solid teak centers that 
absorb shock and resist warping. The 
triangular shape provides a low center 
of gravity to make SmartLevel more 
stable than [-beam levels. 


100% guaranteed 

The best way to see how good a 
smartLevel is, is to get your hands 
on one. It's available exclusively from 
Wedge Innovations, its manufacturer. 
And you may return your SmartLevel 
within 30 days for a full refund if you're 
not 100% satisfied. But we're sure 
you'll want to keep it—and it's backed by 


Smartlevel— 


the new, electronic hand tool "- montay measures every angle, not just level and plumb 


a one-year warranty against defects in 
materials and workmanship. 

50 order yours today. Then you can 
stop second-guessing your old bubble 
level or replacing it year after year. 
Because you'll have a SmartLevel— the 
most accurate, versatile and durable 
"carpenter's level" you'll ever own. 


Order by mail, or phone toll-free 
1-800-SMARTLEVEL 
1-800 762-7853 
Please mention code LOPS 
Mon-Fri.: 7:30 AM-5 PM Pacific Time 
xis 8 AM-2 PM 
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SmartLevel makes a perfect holiday | 8! ت‎ 4 4 
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Total | 


| Smartlevel Order Form 
Mail to: Wedge Innovations, 532 Mercury Dr., Sunnyvale, CA 94086 | 
Description item + (Qty Price 
Sensor Module (fits in any rail] SM $79.95 
2 ft. Rail [without module] TRZ $25.00 
4 ft. Rail (without module] j TR4 $50.00 
6 ft. Rail (without module) ШЕТ? $75.00 
Sub total: 


Calif. residents add local sales tax: 


Shipping [add $6.50 for each rail ordered; 
Alaska & Hawaii $10 per rail]: 


Total: 
MasterCard 
Exp. Date: 


Payment method: Check VISA 


Authorized 


card signature 


Ship to: [No RO. boxes please.) 
Name 


Address 
City/State/Zip 


Daytime phone | Г 


"Маі orders, please allow 2 weeks for delivery. For faster service, 
credit card orders may be placed by phone. For overnight or second: 


and injures another 90,000, says the 
National Institute of Standards and 
Technology. It also causes billions of 
dollars' worth of property damage 
annually. 

“It” is fire. And now there's a high- 
tech way to reduce the risk—through 
computer-aided design. 

The NIST's Center for Fire Research, 
has developed Hazard I, a computer 
program for fire modeling. Designers 
or engineers provide information about 
the building in question, such as the 
number of rooms and exits, kinds of 
rooms and furnishings, and the num- 


| ber and locations of occupants. Then 


they run scenarios simulating the 
progress of a fire. 

The program can compute how quick- 
ly the fire will spread and who will 
likely escape. Evaluations can then be 


| made on such things as the best use 


of various materials and the locations 
of doors. Also, fire code officials should 
be able to obtain more accurate pre- 
dictions of fire-protection needs than 
they currently have. 

The software costs $225 and can be 
obtained from the National Fire Pro- 
tection Association (One Battery- 
march Park, Box 9101, Quincy, Mass. 
02269-9101).—T. О. B. 


Fabric-saving windows 


| Most of us like light, bright rooms, 


and we're willing to pay more for 
houses with plenty of big windows. 


| touch that part.” 


| its low-e coating to block more UV. “То 


| 


Still, when the sun shines in, hordes | 


of homeowners run to those windows 
to close blinds and drapes. The pri- 
mary reason: to protect carpets and 
furniture from the sun's fading rays. 

Sixty percent of that fading is caused 
by ultraviolet radiation, research 
shows. Ordinary single-pane window 
glass lets in 70 percent of the UV ra- 
diation. Low-emissivity windows (with 
an invisible metallic coating that 
reflects radiant heat) do a better job 
of blocking UV, but in tests conducted 
by Schott Glass Technologies in Dur- 
yea, Pa., even the best low-e-glass win- 
dow tested (from Andersen) transmit- 
ted 26 percent of the UV radiation (see 


chart, upper right). 


Now Southwall Technologies has in- 
troduced a low-emissivity window glaz- 
ing that blocks all but 0.5 percent of 
the UV, those same tests showed. The 
new glazing, called Heat Mirror with 
XUV, does not eliminate fading, but 
it retards it significantly. "Visible light 


| also contributes to fading," explains 


Todd Sitrin, marketing engineer at 


38 | POPULARSCIENCE DECEMBER 1989 


| ally, cyclic imino esters are a family 


Newsfront Continued 
Computer modeling for safety | 


| It kills close to 6,000 people each year 


Identical fabric swatches saw the same sun 
exposure. The one on the right was behind 
single-pane glass; the one on the left was 
behind Heat Mirror with XUV, an additive that 
blocks ultraviolet energy, the principal cause of 
fading. The graph below is based on tests done 
by Schott Glass, measuring UV transmission 
through actual windows. All were low-e win- 
dows (see text); the Heat Mirror window benefited 
from the new additive, XUV. | 


50% X 


Ў 0.5% 
PELLA HEATLOCK ANDERSEN HP HEAT MIRROR W/XUV 


DOUBLE PANE MARVIN LOW-E 


Southwall. “Апа you don't want to | XUV additive. Energy performance is 


Originally, Southwall tried to alter | windows. (Insulation ratings range 

| from R-4.3 to 5.2.) If they keep home- 
owners from drawing the drapes when 
the sun shines in—and turning on 
artificial lights to compensate—the 
new windows could even claim a mod- 
est energy advantage. 

One source for these windows is 
Hurd Millwork Co., 520 S. Whelen 
Ave., Medford, Wis. 54451. Southwall 
Technologies can recommend others. 


engineer a coating that blocks both 
the ultraviolet and infrared wave- 
lengths— while transmitting most of 
the visible rays in between ... well 
that's a tough job," Sitrin declares. 

Too tough, Southwall eventually de- 
cided. But with Heat Mirror glazing, 
there was an alternative. While oth- 
ers put their low-e coatings on glass, 
Southwall puts its low-e coating on a 
polyester film. In a window, that film 
forms the middle of three panes flanked 
by two air spaces and two sheets of 
glass [“Superwindows,” March '86]. 
And the film itself proved easier to 
modify than the coating. 

Ultraviolet blockers are commonly 
added to plastics intended for outdoor 
use. But the usual chemicals were 
deemed too susceptible to heat and ox- 
idation to use in a window film. А new 
UV blocker was sought and found, 
namely a cyclic imino ester. (The ex- 
planation of what that is takes up two 
full lines in the patent paper.) Actu- 


Southwall Technologies, 1029 Corpo- 
ration Way, Palo Alto, Calif. 94303. 


Windows intended to leak 


To be really energy efficient, a house 
must be tightly sealed against air 
infiltration. But that can lead to ex- 
cessive humidity and an unhealthy 
buildup of indoor pollutants. 

The usual solution: controlled ven- 
tilation with an air-to-air heat ex- 


stale air; the two airstreams travel in 
separate but adjacent channels, and 
the warmer one gives up heat to the 
cooler one. Thus in winter, the incom- 


of compounds, and just which one is 
used is proprietary information. But 
it is purported to have the desired heat 
and oxidation resistance. 

Southwall began producing Heat 
Mirror with XUV in September. Sam- 
ples I saw were nearly colorless and 
optically excellent. Eventually, all 
Heat Mirror glazing will have the 


| cooled in summer. 
Now there's a clever variation on the 


windows. One sophisticated version is 
the Laminar Air Flow Super Window, 
Continued 


| identical to the original Heat Mirror | 


Address inquiries to Nancy Rhea, | 


changer [Oct. '88]. These devices use | 
fans to bring in fresh air and exhaust | 


ing cold air is preheated by the out- | 
going stale air. Likewise, it is pre- | 


heat-exchanger concept: ventilating | 


hand. 
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Put the whole world in your 


e 


Get Radio Shack's New 
Mobile Cellular Telephone 
For Only %499*, 


Start Enjoying the Benefits of the Afford- 
able CT-102 Today. Now you can make and 
take telephone calls wherever there's cellular 
service. You can stay in touch going toand | 
from work, on a service call, at a job site or 
making a delivery. You'll be able to confirm 
meetings and reservations in advance to 
avoid wasted trips, as well as receive impor- 
tant messages from home, office and clients. 


Includes the Features You Need. The 

~CT-102 has a backlighted display and key- 
board, a 30-number memory, a handsfree 
speakerphone to make or take calls without 
lifting the handset, 3-watt output, 832- 
channel capacity and dual-NAM capability. 
The CT-102 is Not Just for Business. You or 
your family can stay in touch when running 
errands, shopping or traveling. If help is 
needed, the police, a tow truck, a doctor or 
mechanic is just an in-car phone call away. 
Backed by Quality Service and Support. 
The CT-102 is backed by our One-Year Lim- 
ited Warranty, with service available through 
Radio Shack stores and dealers nationwide. 
Get the CT-102 (417-1076) for as low as $25 

EEE а a month.** Come in today for a no-cost, 

| Ес no-obligation demonstration. | 


Radio /haek 


“Special price of $499.00 requires 90-day new activation with Radio Shack cellular phone carrier ($699.00 зи 
without activation). Activation requirement does not apply where prohibited by state law. See store manager The | есһ nology Store 


for details. Mobile cellular antenna sold separately. * * Radio Shack revolving credit. Payment may vary de- 
A DIVISION OF TANDY CORPORATION 
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pending upon account balance. Price applies at participating Radio Shack stores and dealers. 


Reach new heights. 


hen it comes to pick- 
ups, some buyers set 
their sights higher. 
One look at the 1990 Sierra, and 
you'll see why that suits us at 
GMC Truck just fine. 

Sierra is the full-size pickup 
born and bred to be nothing less 
than the best truck we can bring 
you. Able to go just about any- 
where, with shift-on-the-fly four- 
wheel drive and the unmatched 
standard muscle and torque of 
the 4.3-liter Vortec V-6. Then 
stop just as surely with rear- 
wheel anti-lock brakes. There's 
even a new sport handling pack- 
age available, with special low- 
profile tires and gas-charged 
Bilstein shocks. 

Of course, Sierra's also big on 
comfort. And its advanced, aero- 
dynamic styling is so far ahead 
of its competition, 4-Wheel & 
Off-Road magazine said, “it is 
now the benchmark against 
which all other products are 
being measured." 

The 1990 Sierra from GMC 
Truck. It's the one pickup every 
other truck on the road has to 
live up to. 

For a catalog and the name 
of your nearest dealer, call 
1-800-VALUE90 
(1-800-825-8390). 
©1989 General Motors Corporation. 


GM and Sierra are trademarks of General 
Motors Corporation. All rights reserved. 


Let's get it together...buckle up. 


Quality Network 


tsm СБМСтһоск 


It's not just a truck anymore. 
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| A Willmar ventilating window admits outside air 


between outer and middle panes. (An exhaust 


| fan in the house draws the air in.) In wintertime, 


the entering cold air absorbs the heat that 


| normally would be conducted outside. That 


warms the fresh air before it reaches the interior 


| and enhances the effective insulation value of 
the window. 


developed for Willmar Windows of 
Winnipeg, Manitoba, Canada, by G. 
K. Yuill & Associates, an engineer- 
ing firm also of Winnipeg. 

The Laminar Air Flow window has 
a sealed, double-glazed unit on the in- 
side and a separate clip-on outer pane. 
An opening at the bottom allows air 
to be drawn in through a filter into 
the V5-inch space between the middle 
and outer panes. At the top of the win- 


| dow is a humidity-controlled air in- 


let: When humidity in the room rises 
to a set level, an absorbent ribbon ex- 
pands to open a damper, and outside 


| air then can enter the room. The fresh 
| air is directed toward the ceiling, and 


spreads out from there. An exhaust 


| fan, generally an attic fan, keeps the 


air flowing in through the window. 
In winter the incoming cold air 

picks up heat that would normally be 

lost by conduction through the win- 


develop between the middle and outer | 
panes, say the engineers at G. K. Yuill, 
and as long as the airflow remains 
laminar (without turbulence) and the 
boundary layer does not reach the | 
outer pane, there will be no conduc- 
tive heat loss through the window. To 
reduce the heat lost through radiation, | 
one pane of low-emissivity glass can | 
be used in the window. | 

The result, according to tests by G. | 
K. Yuill, is a window with an effec- 
tive insulation rating of R-14. (A con- | 
ventional triple-glazed window rates 
about an R-3.) The R-14 rating, though, 
includes no penalty for the heat lost 
in the exhausted air. "If you just dump 
the heat, it is a significant loss," says 
Gordon Comeau, an engineer at G.K. 
Yuill. “However, by using an air-to- 
water heat pump, some of the energy 
can be recovered and used for heating 
the household water.” | 

The engineering firm tested proto- | 
type Laminar Air Flow Windows in a 
house in Winnipeg during the 1988-'89 


| heating season. With one ventilating 


window per room and an exhaust fan 
running at 100 cubic feet per minute, 
the air-change rate of the house meas- 
ured about 0.4 air change per hour. 
That complies with a new standard 
proposed by the Canadian Standards © 
Association. 
Willmar Windows sells custom-made | 
vinyl-frame Laminar Air Flow Super 
Windows for about seven percent above | 
the price of the same window without 
the ventilation provision. If you want 
to know more, you can write to the 
company at 485 Watt St., Winnipeg, 
Manitoba R2K 2R9 Canada. 


Furnace recall 
If you bought a Heil-Quaker, Whirl- 
pool, Sears Kenmore, or W. W. Grain- 
ger Dayton-brand condensing-type gas 
furnace three to six years ago, you 
may be eligible for heat-exchanger re- 
placement by the manufacturer, Heil- 
Quaker Corp. 

Approximately 107,000 condensing 
furnaces manufactured between 1983 
and 1985 are equipped with ceramic- 


| coated heat exchangers that “may 


flake or corrode over time in the cor- 
rosive environment of the condensing 
furnace, and experience failure,” says 
Charles Logsdon, Heil-Quaker service | 
manager. The heat exchangers will be | 
replaced with stainless-steel ones, at | 
no cost, through participating dealers. 
The stainless-steel heat exchangers 
have been shown to resist such corro- | 


| sion, says Logsdon—so much so that 


the company offers a limited lifetime 
_ Continued 
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SEE HOW IT WORKS! - 


The Educator approved CAPSELA 
DISCOVERY SYSTEM entertains 
kids of all ages while it teaches - 
them basic science concepts and 
develops critical thinking skills. 
Within minutes kids snap together 
the interchangeable parts to create 
fascinating motorized- models and 
have fun learning. what makes cars 
move, boats float; lights blink, pro- 
pellers spin-and more! Our see: 
through-capsules combined with our 
"See How It Works" booklet helps 
kids clearly understand how and 
why things work. CAPSELA ... the 
- HANDS-ON, MINDS-ON way tio play!! 


Accepted bythë National Science- -SANYEI AMERICA CORP. 3450-Harinon Meadow 43 


о. "@achers Assoo.; Washington £D. G. .Blvd;; Secaueus, NAJ: 07094. 201:864-4848 
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Grampy? ГЇЇ never tell. 


warranty on the new heat exchanger 
on Heil and Whirlpool models. Sears 
also offers a similar limited lifetime 
warranty on its Kenmore models. 


Serial numbers of the affected mod- | 


els begin with the prefixes H329 
through H540 and include: Sears 
867.769010, -113, -020, -123, -030, or 


-133 or 867.779010, -020, -030; Dayton | 


3E43-6, -7, or -8; Whirlpool and Heil 
NUGK or NULK 050, 080, or 105. 


Owners of affected Heil or Whirlpool | 


brands should contact their local Heil | 
or Tempstar servicer or supplier. Sears 
customers should contact their local 
Sears repair center. 

Heil-Quaker Corp. (1136 Heil-Qua- 


ker Blvd., LaVergne, Tenn. 37086) has | 


Home | Newsfront Continued 


set up a 24-hour toll-free hotline for 


information: (800) 237-5871.—T. О. B. 


| Untitled 


Maybe it happened to you: You were 
driving through a residential neigh- 
borhood last summer when a painted 
plywood object standing on a lawn 
caught your eye. At first glance, it 
looked like a giant mushroom. But 
then you did the inevitable double 
take and discovered . . .а Granny Fanny. 

Big Fannies and small ones sprouted 


apparently from some spot in the Mid- 
west where the heat got so bad it af- 
fected people's judgment. Home Im- 
provement Center magazine reports 
sightings of Fannies 48 inches tall! 
Even some Grampy Fannies were spot- 


| ted. Reports have it that Granny's 


mate, garbed in overalls, presented a 
more modest demeanor (in both attire 


| and breadth). 


Where can you get a Granny or a 


СОВ! DUNN/HOME IMPROVEMENT CENTER MAGAZINE 


Tired of your pink flamingo? Now there's Granny 
Fanny. Stand her solo by the shrubbery, or buy a 
bunch and build the world's kitschiest fence. 


on lawns last summer, emanating | 
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MODEL #108 NATO MODEL #817 LEVERHUNTER wd BRATTLEBORO, VT 05301 
MILITARY FULL AUTO* Lock FULL AUTO* Touch the E | 1-800-445-1021 
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pletion of these kits may violate certain laws. Please check your area before ordering or Only. Edge Cünpbny Knives Ая ЕЛС FOE Forever | 
assembling, as compliance with any such law is the purchaser's responsibility, | | 


"Attn. Collectors and Sportsmen: Though legal in parts form, in certain areas the com- 
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Electronics Newsfront 


By WILLIAM J. HAWKINS 


Ear shields 


I'm among the two rows of people lean- 
ing against the walls of a small labo- 


| ratory in Framingham, Mass., patient- | 


| ly waiting my turn to enter through 
| the sealed steel doorway at the far end 
| of the room. Two people have gone be- 
fore me, and each time their entry be- 
hind the locked door was marked by 
a rumble and a tremor that I could 
actually feel against my back. 


It's quiet once more, and no one in | 


the research and development area of 


Bose Corp.’s headquarters is speaking. | 
All of us only look at each other 


` cautiously, not knowing what to ex- 


pect. Then the door opens, and I'm sig- | 


naled to enter. 


High, windowless, gray walls echo | 


my footsteps, and only a folding table 
filled with electronic gear draws my 
attention. “With this we simulate what 
it's like to be in a UH-1 attack heli- 
copter," says research engineer Roman 
Sapiejewski, stepping in and closing 
the door behind me. My eyes trace 


wires from the table to large wall- | 


mounted speakers. ^We can produce 
up to 108 decibels of sound in here,” 
he says. 

That's loud, and as Sapiejewski 
| switches on a tape recorder, I learn 
| that the thunderous pounding can be 
deafening. He reaches to the table and 
| pulls off what appear to be ordinary- 
| looking aviator headphones, and mo- 
tions for me to put them on. I do, and 
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the sound lessens from the heavy pad- 
ding encircling my ears. That's bet- 
ter, I'm thinking, but far from great. 
Sapiejewski holds a finger in the air 
to catch my attention, leans over the 


table, and grabs a switch. Then, as if 


conducting a symphony, he quickly 
lowers his finger in time with throw- 
ing the switch. The cacophony in my 
ears nearly disappears. The helicop- 
ter sound is so low that when Sapie- 
jewski attaches a tiny AM radio to 
the earphone input connector, Ї can 
easily hear the local news in the 
headphones. 

"They cancel noise," says Amar 
Bose, the company's founder, as he bal- 
ances the new headphones in his fin- 


gers after my demonstration. "They | 


took ten years to perfect." А tiny mi- 


crophone inside each cup of the noise- | 


canceling phones detects the extrane- 
ous noise and passes it to an internal 
amplifier. The amplifier reverses the 
phase of the noise—creates a mirror 
image of the original sounds—and re- 
produces it in the ear cup's speaker. 
Result: When the original and identi- 
cal out-of-phase signals reach your ear, 
they cancel out each other. 

While the $965 headphones are de- 
signed for pilots, as a passenger Bose 
has used the prototype on overseas 
business trips with an interesting 
benefit. ^I didn't have jet lag," Bose 
tells me. Why? Bose shrugs his shoul- 
ders in bewilderment: “We can't ex- 
plain it." 


Hear no evil: Bose's aviator 
noise-canceling headphones 
save your ears from up to 115 
decibels of noise pollution. 


Mr. Fix-it 

One reason why compli- 

cated integrated circuits 

can be so expensive is 

that many might have to 

be manufactured before 
| one without flaws is pro- 
| duced. But Seiko Semi- 
conductor Equipment . 
Group could change all 
that with a system that's 
capable of semiconductor "surgery." 
The system uses a focused ion beam 
in areas as small as Уз ооо the diameter 
of a human hair to repair faulty inte- 
grated circuits. If the repair system 
goes into widespread use, it has the 
potential of lowering the cost of every 


| product that uses ICs. Of course, IC 


construction is getting smaller too. 


| Researchers at the University of Cal- 


ifornia, Santa Barbara, have created | 
a material that contains an array of 
wires so tiny that six million of them 
could fit in a human hair. 


< Color LCD projector 


Put the Color PC Viewer on any over- | 
head projector and attach the viewer | 
to any personal computer. Result: | 
Color graphics and text from the 
computer are displayed through the 
projector. It's $4,995 from In Focus 
Systems (7649 S.W. Mohawk St., Tu- 
alatin, Ore. 97062). 


Making music 


Choral is an experimental expert- 
system program from IBM. It produces | 
four-part scores—adding bass, tenor, 
and alto to chorale melodies you enter 
—that can be read on a computer 
screen, printed, and performed. Who's 
the expert that IBM researcher Kemal 
Ebcioglu used to create the program? 
Johann Sebastian Bach, of course, 
writer of more than 300 chorale har- | 

Continued 
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Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 
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monizations. When you play a piece, | 8 


however, you might want to first con- 
sult Ben Hillberry and David Harding 
at Purdue University. They've created 


another program that analyzes the po- | netu 


sitions of your fingers while playing 
the piano. Why? To eliminate hand 
pain—called overuse syndrome— suf- 
fered by some pianists. (When J play, 
there’s another kind of pain that’s cur- 
able only by borrowing the Bose avia- 
tor headphones on the previous page.) 


Anywhere printer 


| Toshiba’s ExpressWriter311 24-pin | E 


desktop letter-quality printer emulates 
other printers, including Qume, IBM 


ProPrinter, and Epson's LQ. While | 
that lets it work with all of your soft- | 


ware, its built-in handle for on-the-go 
work lets it work with all of your com- 
puters too. Price: $589. 


| Picture-perfect printer 


| We take a snapshot for granted. Yet, 


"A conventional, silver halide image | 


contains millions of pieces of informa- 
tion," says Ronald Sagen, project en- 
gineer for Kodak. To duplicate the 


| quality of a photographic image, Ko- 


dak added a computer, 12-megabyte 
memory, and digital signal processor 
to a high-resolution thermal print 
head. Result: a dye-transfer printer 
that uses 2,048 by 2,048 pixels to pro- 
duce a 10-by-10-inch color image. “The 
resolution is far greater than the best 
monitors used to view the image dur- 
ing creation and manipulation," says 


46 | POPULARSCIENCE DECEMBER 1989 


Toshiba's ExpressWriter31] printer is a portabl 


| or desktop letter-quality printer. А card slot 


Sagen. Want another eye opener? 
The price of the XL 7700 is $24,895. 


A bank that listens 


"Hello, this is bank-by-phone," says 
the synthetic voice from your local 
banker. You know that the next step 
means you'll be dialing in enough dig- 
its to wear out the Touch-Tone—and 
wear thin your patience. But that 
could change with a voice recognition 
system from Voice Processing Corp. in 
Cambridge, Mass. The system accu- 
rately comprehends spoken numbers 
from any speaker and is designed for 


| 


| numbers to say. 


(not shown) lets you add memory o 
capability to the printer. 


future bank-by-phone computers. Now 
all you need to do is remember the 


Signs of the times 


AT&T is selling a 96-page book. Sub- 
ject: How you can install your own tel- 
ephone. The $5 paperback will be sold 
through AT&T's phone stores. 
Hewlett-Packard plans to introduce 
a laser printer that will sell for $1,000 
or less—about a third less than the 
usual prices for lasers. If the trend 
continues, present letter-quality print- 
ers could soon become noisy relics. 


Kodak's extremely high-quality color printing 
system makes a computer rival a true photograph. 
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14 Hour charge time 1 Hour charge time 


You'll have to excuse our competition. 
They're a little slow. 


Introducing the Eveready® Generator™ One-Hour 
Rechargeable Battery System: Eveready Generator one- 
hour rechargeable batteries and chargers. Just pop AA, 
C or D size Generator batteries into the Generator 
charger and the charger lets you know when your 
batteries are ready to use. You just need one hour! 

That makes our Generator One-Hour Rechargeable 
Battery System up to 14 times faster than the others. So 
when you compare the Eveready Generator System with 
the competition, you realize | 
there isn't any. 


iy EVEREADY. | 


Generator. 
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Janon wants you to take better pictures 
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ake better pictures. We're sure of that. Canon's most popular lenses before December 31, 
s the right camera. The Canon EOS 1989. You'll also get a $50 rebate” And easy 


with built-in pop-up flash. It gives уои | financing, too, with the Canon Credit Card** 
dible crea tive control for such an easy-to-use For complete information and rebate coupons, 


see your Canon dealer. 
Canon EOS 750. We're willing to pay money to 
be sure you take the best pictures of your life. 


= 


ut great pictures aren't the only things you'll g 


| ifyo u buy the Canon EOS 750 and one of 
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o oupon write to: Canon Rebate Coupon, Р.О. Box 7070, Westbury, N.Y. 11592. 
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watershed automobile, one of the most technically 
advanced cameras ever offered to consumers, the 
incredible Voyager 2 photos of Neptune, the first 
scanning tunneling microscope photos of DNA, 

and the smallest cellular telephone ever made 
are among the top choices бу PoruLaR Science editors from 
the 100 greatest achievements in science and technology 
and new products for 1989. 

While all 100 of the "Best of What's New” entries are 
winners, the editors also selected the 10 Best of the Best, 
one winner in each of 10 categories: Audio; Automotive 
Technology; Aviation and Space; Cars; Computers and 


Other Electronics; Home Products and Technology; Photog- : 
raphy; Science and Technology; Tools; and Video. These 10 : 
; : — Theeditors 


winners are on the next three pages, with the 90 remaining 
: editors selections on the following pages. To be considered 
: for this honor, each product or achievement had to be 

: introduced or accomplished this year. Some of the winning 
: entries were reported on in previous issues of PoPULAR 

: Science, while some appear here for the first time. Last 

: year's "Best of What's New” was covered extensively on 

: network and cable television stations and in hundreds of 

: newspapers here and abroad. The great interest shown by 
: other media in our selections demonstrates that the 

: achievements of science and technology and the products 

: that derive from them are fascinating to all people. We're 


proud to offer the second selection of what we believe has 
become an annual celebration ots science and technology. 
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Pick and play 
X. Philips’ CD-I (compact disc 
interactive) system is a special 
video player that lets you 
instantly choose educational and enter- 
tainment material from a new genera- 


: tion of compact discs. Learn a language. 


- Travel. Play ball at Yankee Stadium. See 
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: and hear a famous speech. Or just listen 


to music... while watching the per- 
formance. Now you can do them all 
from your easy chair. 
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Invisible speakers 


: [n the past, adding surround sound : 
channels to your audio-video system : 
: M meant cluttering the living room — : 
: with additional speakers. No more. The · 
: Hughes Aircraft Co.'s Sound Retrieval : 
: System uses only two speakers to simu- : 
: late as many others as needed. The : 
- electronic circuit shifts specific frequencies ° 
: fo trick your ears into believing they're : 
3 : hearing multiple sound sources. 


SCIENCE AND 


TECHNOLOGY 


First image of 
natural DNA 


or the first time, a team of scien- 
tists has made direct images of a 
strand of natural, unaltered DNA 
—deoxyribonucleic acid. The so-called 
"master molecule of life" composes the 
genetic material of all living things, and 
is responsible for passing inherited 
characteristics from one generation to 
the next in everything from trees to 
termites, from hummingbirds to humans. 
The photo here is a computerized 
projection of the original image, which 
was made with a scanning tunneling 
microscope [Seeing Atoms,” April]. 
These images clearly show the helical 
structure of the DNA molecule, a struc- 
ture whose discovery by Watson and 
Crick led to the cracking of the genetic 
code. The average distance between the 
coils of the helix is about 35 angstroms. 
The first-ever image was made by 
researchers at the Lawrence Berkeley 
Laboratory and the Lawrence Livermore 
National Laboratory. The success of the 
technique used may simplify the great 
proposed effort to map all of the 
billions of sites of the human genome, 
which has profound implications for the 


: treatment of disease. 


ELECTRONICS 


Pocket cellular 
phone 


he electronic components re- 
quired for intricate communica- 
tions systems are usually large 
and irregularly shaped, making them 
difficult to squeeze into a small pack- 
age. That's why Motorola's Micro TAC is 
a formidable achievement: It's a com- 
plete cellular telephone that fits in your 
pocket. Just 5.5 by 2.4 by 1.6 inches, 
the phone weighs only 12.3 ounces, 
including its battery. Its price is more 


: than a pocketful, however: $2,995. 
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: Beastly burrs 
: IP" on't be fooled by the fuzzy 
look of the burrs at left: These 
cutters are anything but cud- 
йү. In fact, L. R. Oliver & Co.'s patented 
- cutters bite and shape like nothing else 
: we have seen; they handle wood (with 
- or against the grain and even knots), 
; fiberglass, plastics, and rubber equally 
: well. The cutting points, which are 
: formed by magnetism, are tungsten- 
: carbide grains brazed to a steel body 
. with a tough nickel-chrome alloy. Unlike 
- the cutting edges on conventional abra- 
: sives, they all stand at attention like so 
: many toy soldiers. They will also outlast 
. other abrasives many times over and 
| : resist clogging—but if they do clog, you 
f e | : can burn out the clogging material with 
f a blowtorch and not harm the cutting 
surface. For the full report, see “True 
Grit" in this issue. 


PHOTOGRAPHY 


Super-pro camera 


anon's EOS series of 35mm 
single-lens-reflex cameras now 
sports a top-of-the-line model 
that may be—until the next revolution 
in camera design—the most sophisti- 
cated photographic instrument ever. 
The EOS-1 is aimed at profes- 
sional photographers who want 
to take advantage of auto- 
matic features such as 
autoexposure and auto- 
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focusing when they are : 


New luxury standard 


he 1990 Lexus LS 400 is our 

choice for the best car of 1989. 

Our auto editors practically drooled 
over the car's performance, styling, ride, 
and comfort (see "East Vs. West," this 
issue). Powered by an all-aluminum 
32-valve V8 purring through an elec- 
tronically controlled four-speed automatic 
transmission, the new Lexus flagship is 
one of the quietest, quickest, and most 
refined sedans available at any price. It 
rides on an all-independent suspension, 
has standard anti-lock brakes, and is 
equipped with Goodyear's latest Eagle 
GA touring radial tires. 

The rounded flowing lines of the 
Lexus LS 400 and its upright grille were 
sculpted to emphasize the visual cues of 
a traditional luxury car, but not at the 
expense of aerodynamic efficiency. The 
Lexus LS 400 not only hits the target on 
the first shot, it's a bull's-eye. 


of a mind to, but insist on retaining the 
ability to override or ignore them quickly 
and easily. 

One of the means to provide a 
quick-change ability is a unique, thumb- 
operated control dial on the back of the 
comera that permits one-handed full 
manual contro! of exposure without 
sacrificing autofocusing. Another is the 
ability to fine-tune focus even after 
using the (very fast) autofocusing feature 
(when a lens with Canon's ultrasonic 
motor is used). 

The price of the EOS-1 without lens 
or power booster motor drive (which 
increases shooting speed to 5.5 
frames per second) is approximately 
$2,000. 
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AUTOMOTIVE 
TECHNOLOGY 


Traction control 


H 


going through both sides of a 


itting the gas and the brakes : 


simultaneously may seem like : 


т 
. 
LJ 


revolving door at the same time. But : 
that's the basic principle behind the new - 
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traction-control system on the 1990 
Cadillac Allanté. Wheel-speed sensors 
(see drawing above) detect whether the 


: powered front wheels are slipping, and 
. а computer first applies the brakes in 


a 

Р 
* 

a 
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LJ 
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short pulses to stop a spinning wheel, 
then cuts back on engine power. 
Traction control was developed as an 


: offshoot of anti-lock brakes, which use 


similar technology to detect a single 
locking wheel. At first glance, the main 
benefit seems to be simply a way to 
avoid spinning in snow or on wet pave- 
ment, but our road test revealed that 
traction control also enhances handling 


: on dry pavement, as well as helping to 


. retain steering control in the wet. 
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: High-tech heat pump 
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chines were introduced three decades 
ago, has fully integrated water heating: 
It provides hot water when it is cooling 
or heating—or neither—and has 
novel defrost cycle. 

The microprocessor "brain" controls 
the HydroTech's variable-speed compres- 
sor and matches the speed of the 
compressor to the heating or cooling 
load. This, coupled with a multispeed 
indoor blower, provides better dehu- 
midification in the cooling mode, in- 
creases efficiency, reduces noise, and 
improves reliability, says Carrier Corp., 
which developed HydroTech with the 
Electric Power Research Institute. 

To defrost the outdoor coil in winter, 
heat is borrowed from the hot-water 
tank—not your indoor air, as do con- 
ventional heat pumps. And the HydroTech 


: does it all at surprisingly high efficiencies: 
: It has a Seasonal Energy Efficiency 


Rating of 14 (a measure of cooling) and 


s in most advanced creatures, : 
: the key to the HydroTech 2000 - Heating Seasonal Performance Factor 


heat pump is its "brain" [Feb., : (the equivalent for heating) of 9. These 
. Od.]. The heat pump, which represents : figures do not credit the efficient water 


: one of the most significant advances in : heating, but that considered, the effec- 


heat pump technology since the ma- — : tive efficiency would be still higher. 
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AVIATION AND 


SPACE 


| Voyager at Neptune 
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Neptune at a speed of 61,000 

mph, ending its last planetary 
encounter on a note of triumph. Voyag- 
ers 1 and 2 have now encountered all of 
the outer planets with one exception 


E August, Voyager 2 zipped past 


- —Pluto. Jupiter, Saturn, and Uranus 
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surrendered many secrets, but Neptune, 
with its astounding moon Triton, was 
perhaps the prize of the lot. 

Voyager 2 revealed an energetic blue 
planet wracked by violent storms—one 
of its major features, the Great Dark 
Spot, is a tempest the size of Earth. And 
its mottled pink moon Triton is sheathed 
in sheets of methane ice that may be 
evidence of a unique form of volcanism. 
Voyager added six moons to the two 
previously known, and also showed that 
Neptune, like Jupiter, Saturn, and Uranus, 
has complete rings—perhaps as many 
as five. 

The doughty space probe, which has 
vastly exceeded the expectations of its 
planners, may continue to send earth- 
ward messages from beyond the solar 
system for another 25 years. 
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: Fussin’ and fusion 


: | ost of the attention stirred 
by this year's ruckus over 
: so-called "cold fusion" fo- 


: cused quite naturally on the team of 


: chemists, Messrs. Pons and Fleischmann, | i SF 


: who made the original claims. Quite 


- naturally because their claims, if verified, : 
: would promise a revolution: unlimited : 
: renewable energy from nuclear fusion ot : 


: room temperature. As of this date, 
: however, those daims have remained 


: unsubstantiated, at least in the opinion 
: of a federal advisory panel of scientists · 


: Who found no reason to fund further 
: research at the University of Utah, 

: where the original experiments had 

: been conducted. 

: Far more modest results—about a 
: billion to a trillion times less energy 
: — were reported by Steven Jones of 

: Brigham Young University in Provo, 

: Utah, in experiments parallel to and 


: approximately simultaneous with those : 
: of Pons and Fleischmann. And this work : 
: seems їо be holding up. The effect he is : 
: seeing, Jones says, is indeed some new : 
- cold form of nuclear fusion, although it : 
: will never be a short cut to solving our : 
: wich. At the bottom is Gypsonite gyp- 
: sum fiberboard, which has cellulose 

: fibers from waste newsprint mixed 

: throughout. The difference? The fiber- : 
: board, made by Highland American and : 
: sold by Furman Lumber, can hold nails : 
: or screws and needs no tape to form 
: joints; a specially formulated joint com- 
: pound adheres directly to the board. — : 
* Finally, drywall work has truly entered : 
: the realm of the do-it-yourselfer 


. energy problems. 


he photos above tell the story: at. · 


the top is common gypsum wall- 
board, a plaster and paper sand- 


- : Clever damp 


lamps, essential tools for so N 
many tasks, often must be held : WESS 
, with one hand, tightened with : 

: о second hand, while the work is 


: steadied with... your third hand, 


: fadured by American Tool Compa- 
- nies, uses a spring and camlike plates to 
: walk the movable section up the bar as 
- you squeeze the trigger, rather like a 
: coulking gun without the detents. 
Quick-Grip comes with openings from · 
: 6 to 36 inches and costs $21 to $36. : 
: Expensive, yes, but have you priced a 
: hand transplant lately? 


When that problem confronted Joe 


* Sorensen, a young freelance artist from. : 
+ Lincoln, Neb., he first fretted then — : 
- i : invented а one-hand clamp (assisted by : 
>.) * a tool-and-die-maker friend, Dwight 

“+ Gatzemeyer). 


Their Quick-Grip clamp, manu- 
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: Picture perfect 


oshiba has taken electronic pho- - 
: tography one step further with its : 
: : its electronic dictionary to check the 


IC Card camera. It looks—and 


: works—like a conventional point-and- : 
: shoot, but images are captured on a 
. ¢redit-card-size removable memory card, : 
: The card holds up to 13 color pictures : 
: and соп be inserted into the company's. 
: DAT (digital audio tape) recorder. Re- : 
: sult: A 1,600-picture electronic family 
: album con be recorded on a single 

- 120-minute DAT cassette. And because : 
: pictures are stored and recorded digitally, : 
- all copies are as good as the originals. · 


: Electronic dictionary 


È Ire ee ee 
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ick a word, any word. Enter it : 
into Franklin Computer's Language : 
Master 4000, and the unit uses : 


spelling and display the definition. But : 


- then press its "say" key Unlike any 


other electronic dictionary, it uses a : 
digitally synthesized voice to speak the - 
word, so you can hear the proper 
pronunciation. Also included is a built-in · • 


: thesaurus that contains entries for more : 
- than 40,000 words and a total of more : 


than 487,000 synonyms. See “Word 
Wizards" in this issue. 
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: Thieves can't bear it 
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: s car alarms become more pop- 
ular, they also become less 
: W effective. Why? Because thieves 


and bystanders don't find them so 
alarming anymore. That's why the best 
defense invented this year is... a good 
offense. Sitting in your car, Rabbit 
Systems Security Bear looks like an 
ordinary stuffed toy. But it contains an 
ear-splitting 110-decibel siren that's 
activated by air pressure changes. 


® trikingly different in appearance 
from conventional 35mm single- 


lens-reflex cameras with its six- 


- position pistol grip, the Ricoh Mirai is 


perhaps the most flexible of the new 
breed of "bridge" cameras that com- 
bine the automaticity of point-and-shoot 
cameras with the sophistication of SLRs. 
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: Bee bar code 


: T" his busy bee is sporting the world’s - 
smallest machine-readable bar  : 


+ 


code—just two millimeters wide. : 


The idea is to let apiologists capture 


tagged bees in the wild, scan the codes : 


by laser (just like supermarket check- 
outs), and so learn which bees have 


ranged how far—typically two to four ! 


miles. That information is essential to : | 


crop-pollination programs. 
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Inventor of the bee-tagging system is : 155 
- Stephen L. Buchmann of the U.S. Agri- : 
: cultural Research Service's Carl Hayden 
- Bee Research Center in Tucson, Ariz., 
: who collaborated with Intermec Corp. 


- on the actual development of the bar 


code label. 


: Unlike most such cameras, it displays 


fs » o3 o» & 


shutter speed and aperture information 
in the viewfinder, enabling the photog- 
rapher to override the choices the auto- 
exposure system has made, to make 
sure of stopping action, for example. 
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Econocar updated 


tions of performance for subcom- 
pacts. Mazda engineers endowed the 
all-aluminum 1.8-liter twin-cam engine 


: available on the 323 Protegé with many 


E 


* 


"ob o 


of the technological updates more famil- 
iar to sport sedans: four-valve-per-cylinder 
combustion chambers, a dual-tract tuned 
intake manifold, and a pair of hollow- 
cast camshafts. All this adds up to a 


: 125-hp output, which translates to quick 


freer ет 


acceleration and a top speed in excess of 
130 mph for the front-wheel-drive car. 
To handle this level of speed and aid in 
handling, the design of the chassis was 


- accomplished with the help of computer 
: simulation, yielding a substantial in- 
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crease in the body's resistance to bend- 
ing without using more metal. This 

gives the Protegé the solid and secure 
feel of a larger car, but not at the 

expense of the car's quick response, 

light feel, and level of control at the 
limit of adhesion. The car's front sus- 
pension is MacPherson strut, and the 
rear is a refined version of Mazda's twin 
trapezoidal link system. The rear sus- 


pension automatically adjusts the wheels' 


: foe attitude in response to lateral forces 
"he 1990 Mazda 323 Protegé LX - 
| notchback stretches common no- 


for superb cornering and control over a 


: variety of road surfaces. But the most 


intriguing aspect of the 323 Protegé is 


: that all of this advanced automotive 
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engineering comes inside the smartly 
styled wrapper of a subcompact car. 


Spy with X-ray eyes 


he United States’ latest secret in- 
Е satellite—code-named 

Lacrosse— carries a powerful im- 
aging radar system that can spot targets 
in the dark and through thick douds. 
The innovative sky spy, which was launched 
this year aboard the space shuttle, 
makes it difficult for other nations to 
hide strategic weapons and defense 


: installations from U.S. spy agencies. 


ms-mumbàhwa s» & à& BR» B = B = 


"* " "P Y." MOM S, B y тте 


B *" E b B B BOB B B B b àB S P à DB à à B EP B E B Fw 


Prete Bow s" =т= еа 


Sere B o EB HB B à P 5 M b b m @ 


* B * B Bom 4 W OB ROB E OR A HM b B o5 Mo = ва m 


: Lightest laptop 


but several computer manufactur- 


Е d few pounds is never easy, 
ers managed to reduce the weight 
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of their portable machines this year. The : 


smallest of all is NEC Home Electronics' 
Ultralite, which tips the scales at 4.4 
pounds. How does the 1.4-inch-thick 


computer keep its figure? By doing its - 


figuring on a silicon memory chip, 
rather than a mechanical disk drive. 
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Random aggressor 
random-orbit sander can give 
the unbeatable combination of 
quick stock removal plus a 

swirl-free finish. Pneumatic random-orbit 

sanders are common tools, and com- 


: monly used for metal work. But pneu- 


: matic tools can spit out oil and water, a 


* hazard when you're finishing fine wood. 


Now Porter-Cable has introduced an 
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electric random-orbit sander that prom- 
ises the advantages of this breed of tool 
without the potential pitfalls. It's a 
solid-feeling machine with a freewheel- 
ing output shaft that rotates the pad in 
a truly random orbit. The five-inch pad 
takes adhesive-backed abrasive discs. 
The soft pad shown, for contour sanding, 
is sold as an accessory. You'll find a full 
report on this new machine in an 
upcoming issue. 
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: Shutter-dome 


stadium 


| oronto's futuristic SkyDome sports 
B : stadium, which accommodates 


54,000 fans, opened in June. The 
stadium's four-panel telescoping roof, 
up to 282 feet high and 674 feet wide, 
could set a worldwide standard for 
weatherproof design. With one station- 
ary and three movable panels, the roof 
opens or doses in about 20 minutes. As 
SkyDome opens, two parabolic center 
panels are propelled northward on giant 
bogies and stored over the fixed panel. 
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The last panel covers the length of the - 
stadium as it swings around and nestles : 


between the others. 


Six packs 
f you like music, get a CD player. If 
you like lofts of music, there's the 
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: Shear trimmer 


his is a weed and brush trimmer 
Е no other. Called the RedMax 

Reciprocator (sounds as if Arnold 
Schwarzenegger should be using it), the 
tool looks like a standard brush cutter, 
except that the business end (above) 
consists of two toothed cutting blades 
that pivot back and forth in opposite 
directions. The result is reciprocating 
action that shears branches up to V inch 
thick like a hedge trimmer rather than 
whacking or sawing like conventional 
brush cutters. No more spewing debris 
and pants legs stained green. Also, the 
trimmer has significant safety features 
we observed during testing: It doesn't 
kick back and has less ability to inflict 


* serious wounds than conventional cut- 


e: m гв m 


ters. A 21.5-cc two-cycle engine powers 
the trimmer. RedMax recently introduced 


. another tool using the same reciprocat- 


- ing principle: an edge trimmer for 
: keeping lawns neat along driveways and 
: sidewalks. Schwarzenegger has yet to 


Hitachi 6+6. It's the first CD player : 
that uses two six-disc cassettes for playing 


: show up in my neighborhood. 


up to 12 discs. The player can be 
programmed to play cuts and discs 
sequentially, randomly, or in any order 
you choose. A digital display indicates 
the number of discs available and the 
disc that is in use. It's $449. 
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One for the road 


rechargeable lithium battery 


| introduced this year makes it : 
possible to pack more power : 


: into portable electronic products. The 
: three-volt AA Molicel battery is the 
: same size as d conventional 1.5-volt 


: rechargeable cell, but it delivers twice as : 
: much power. That means makers can de- : 
* sign products with smaller, lighter bat- : 
: tery packs. Developed by Moli Energy : 
: Ltd., rechargeable lithium technology is : 
: incorporated in the NEC Ultralite computer. : 
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: he Dow Chemical Co.'s Тһегтойгу · 
: 1 T= insulate your basement or : 
: allow any water approaching the below- · 
: grade walls to run down the panel to : 
: drainage pipes or tiles. What's more, a : 
: nonwoven fabric bonded to the panel 

- and covering the grid filters any water : 
: so the channels do not become clogged : 


foundation walls, and at the 


: same time protect them from seeping 
* ground water. The panels are made of 


112- or 274-indi-thick Styrofoam, closed- 


* cell extruded polystyrene made by Dow. 
: They provide insulating values of R-6.4 
: or R-10.4, respectively But what makes - 


: High roller 


: hrill seekers reached new heights : 
: this year on the Magnum XL-200, : 


a roller coaster erected at Cedar : 


- Point amusement park on the shore of : 
: Lake Erie. With the longest vertical — : 
- drop in roller coaster history, the Mag- 
: num is also the world's fastest, The 
- Guinness Book of World Records recently 
: certified. From 205 feet in the air, riders 
- plummet to the bottom of the first hill. 
: There, police officers have docked the 
: coaster at 72 mph. The structure re- 
: quired 100 tons of nuts and bolts. 


| them unusual is ће drainage job they 
: do. A grid of horizontal and vertical 


channels are etched into one face, the : 
side that faces the backfill. These grooves : 


with soil, sand, or sediment. 


3 New-concept shop 


| hopsmith, a name synonymous - 
; „ with all-in-one shop tools, intro- : 


duced an all-new one in August, 


: christening it the Power Station. It is : 
: smaller than the original Mark V multi- : 
* purpose woodworking system, and chang- - 
: ing from one tool to another is much : 
: simpler. Also, the Power Station is 

: entirely modular, so you can buy the : 
* power base then add tool heads as you : 
. please. The Power Station base has a : 
: 1.5-hp motor that will run a band saw, 
: scroll saw, jointer, belt and strip sanders, 
: and a flexible shaft. (The same tool 

: heads are sold as accessories for the : 
: Mark V) Look for a hands-on report in : 


a future issue. 
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: Picture player 
: ] VC has introduced the first 


СО + Graphics player. It uses a 


new audio-video CD that contains : 
: music words, graphics, and pictures — 
: stored in digital form. Listen to music : 
: and see the words to the song or watch · 
: the performance displayed on your TV at : 
: the same time. The player costs $500, : 


ЕЕ 2. | 


m> UM : 
: Multi-line calculator : 


ny calculator can display an an- : 
. swer. But Texas Instruments — : 
М Financial Investment Analyst +: 


: calculator also shows you the problem 

: on its six-line LCD display. The clever calc : 

* has 10 built-in financial models to com- : 

: pute such mysteries as cash flow, depre- : 

· ciation, and amortization. Price: $175. : 

· The system is always engaged. It con- : 
: neds the front and rear axles through a 
: planetary gearbox, which gives a differ- 
: entiol action that lets front and rear 
- work together on dry pavement. 


: All-weather minivan : 


wheel-drive minivan moves full- 
time all-wheel drive a step ahead. 


When a wheel begins to slip, a 


: Mission to 
: Planet Earth 


: an humanity ever cope success- : | 
: fully with the problems of — : 


global change? Not unless we : 
: know much more about the complex  : 
: interactions among the planet's atmo- : 
: sphere, oceans, and life forms. To that : 
: end, NASA is planning a massive 25-year : 
: program costing perhaps $30 billion to - 
: learn how the world works. Colled — : 
: Mission to Planet Earth, it calls for an : 
: Earth Orbiting System consisting of ot : 
: least four huge instrument platforms — : 
: surveying Earth from pole-to-pole or- : 
° bits. The first platform would be launched : 
| : in 1996. Smaller "Earth probes" would : 
· be launched in equatorial orbits in : 
: 1993, each with a relatively narrow — 
: mission: tracking the ozone loyer, for : 
: example, and monitoring rainfall in 
* the tropics. 
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TRANSMISSION 


drive-shaft speed sensor sends a signal 


: to a locking clutch (see drawing above) 
F ord's new Aerostar electronic four- : 


that bypasses the planetary gearbox, 


: thus powering all four wheels in slip- 
+ pery conditions. The approach is light- 


weight and sensitive, although more 


: complicated than all-mechanical systems. 
: Ford's all-wheel-drive minivan demon- 
: strates yet another application of com- 
- puters breathing new life into an old 


. mechanical system. 


: Tiny hydrostatic 


: ave you checked the transmis- , 
: sion fluid in your lown mower : 


recently? Wait a minute, trans- : 


3 mission fluid? In о walk-behind lawn 
mower? 


That's right, Honda, already familiar : 


. with miniaturizing drive trains and 

- engines for motorcycles, has come up 
: with the first true shaft-driven hydro- 
: static transmission for a walk-behind — : 
‚ lawn mower (top photo). Driving Honda's : 
· HR215HXA walk-behind model, the trans- : 
: mission is visible from under the mower : 
: deck and is powered, through engine 
: input, by a fist-size hydrostatic pump + 
* with spring-loaded pistons (lower photo). : 
: The entire unit is filled with oil and : 
: sealed. Oil from the pump powers the : 
: lower hydrostatic motor, which in turn - 
: drives the axle. There ore no clutches : 
: and no gearing other than the actual : 
: drive gears. The hydro gives ће 4.5- : 
: hp-equipped mower on-the-go shifting + 
: and infinitely variable speeds while — : 
- maintaining a constant engine ond 
: blade speed for optimal cutting and — : 
* bagging. A larger version of the trans- : 
: mission powers Honda's H3011HST — : 
: riding mower. 


: E.T. write home 


an't decide whether to write : 
: home or call? Do both. Sanyo's : 


Writingphone lets you print a. : 


- message on its sensor pad while talking · 
: on the phone. The message is displayed : 
- on ће Writingphone at the other end of : 
: the line. You can also write memos 
* beforehand and store them for future : 


. Conversations. 
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: DAT home recorder 


: he Nakamichi 1000 is cited for : 
: 0 being a no-compromise digital : 


audio tape recorder. Capable of : 


` The roadster returns : 


: digitally recording CDs and other DATs, 
‚ the recorder goes head to head against 
* the wishes of the music industry, which 
: threatened to sue makers that offered 
: DAT machines to U.S. consumers. Al- 
: though aimed at all buyers, not many 
: can afford the two-piece recorder-proces- 
: sor system: It’s $10,000. 


: hy didn't someone think of 
: this sooner? Two seats, a 
: folding roof, an attractive 


: price tag, and no oil leaks! The Mazda 
: MX-5 Miata is the classic British sports 
: cor dusted off and made state of the art 
: for life in the ‘90s. The essential ingre- 
: dients have been carefully engineered 

: for maximum driving enjoyment. This 

: new age roadster has a 1.6-liter double- 


: overhead-cam 16-valve engine that ea- 
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| Smart card camera 


Е year's Minolta 70001 SLR in- : 
troduced the concept of optional · 
drop-in computer cards that could : 
: customize а camera in different ways. · 
: Now that concept has been extended to : 


| + а simpler and more compact camera, 


gerly churns out 116 hp through the 


: rear wheels. The five-speed manual 

- transmission has one of the quickest 
: shifters on the road today, the front and 
- rear independent suspension hugs the 
: road tightly, and the four-wheel disc 
* brakes stop the car quickly. There's even 


а hardtop if you get tired of wind-in- 


- the-teeth driving or it starts to rain. 


But the best feature of all is the 


: Miata's base price. With a $13,800 
: Sticker it's the hottest sports car bargain : 
: on the market. 


: the 5000i. The new model accepts any of : : 
* five "Creative Expansion Cards" that can : 
: be used to program the camera for — : 
: certain exposure modes, stop-adion : 
: Shutter speeds, maximum depth of field : 
: for close-ups, and the like. 


* 

* 

a Ф 

: Bubble-film copiers 
* 

LJ 


urn on the bubble machines: Office - 
: copiers, slide printers, and other : 


gadgets now capture color im- 


: ages on Mead's new Cycolor copy film. : 
: The plastic copy sheets are coated with : 
: billions of soft dye-filled microscopic — : 
` capsules. As you make a copy, exposure : 
: to light hardens some capsules. The film - 
: and a sheet of Cycolor paper ora — : 
: transparency are then squeezed between · 
: rollers. That breaks the soft capsules : 
: and blends the dyes to form a full-color : 
: image. This simplified technology boosts : 
: copier reliability and trims costs as well. · 
: Seiko Mead’s new $5,995 desktop cop- : 
: ier, the Cycolor 3000 (above), has оп : 
: optional adapter to make copies or : 
‚ transparencies from 35mm slides. Brother - 


introduced the first copier this year 


· based on Cycolor, the $8,500 СС-5500. : 
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Track lights 
get smart 


apri Lighting has introduced an 
electronic control called Smart 


Start that gives you two-circuit 
track lighting with basic, single-circuit 
wiring. 

Two-circuit tracks have three operat- 
ing modes (plus off): both circuits on; 
circuit one on and circuit two off; circuit 
one off and circuit two on. The key to 
Smart Start's operation is а memory 
chip: It remembers for six seconds what 
mode the track was last in, and if the 
switch is flicked off and on again within 
that time span it goes to the next mode. 
Smart Start is wired into the ceiling box 
and a track (only Capri's will work) 
connects to il. 

This is a slick approach to two-circuit 
track lighting. It operates from a single 
switch, so you don't have an obtrusive 
switch panel on the wall. And installa- 
tion is quick and easy because you don't 
have to pull more wires. Just one re- 
gret: Smart Start and dimmers don't mix. 


Cold-weather clothes 


xpedition Series winter clothing 
is specially constructed to allow 
water from perspiration to es- 


è cape while retaining life-sustaining heat. 


The multilayer arctic suit permits 
outdoorsmen to stay comfortable in 


S bitter sub-zero weather without 


having to dry out the dothes 
= periodically 
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Engineered wood 
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lear lumber (with no knots) is : 
а precious and dwindling re- : 


source: Used for house fascia 
and decorative trim, among other appli- 
cations, such lumber requires harvesting 
large old-growth trees. Now a solution 
—at least for exterior house trim work. 
Clear-Type Exterior Trim, developed by 
Weyerhaeuser, is a so-called “engineered” 
wood product, a kind of super hard- 
board. Made from wood fiber, phenolic 
resin, and emulsified wax, CTX looks 
like primed clear lumber, though it is 
somewhat heavier, and is resistant to 
water, decay, mildew, warping, checking, 
splitting, twisting, and cupping, says 
Weyerhaeuser. The trim conserves lum- 
ber in that it is made from wood scraps 
(southern pine chips and planer shav- 
ings) using a new technology called 
steam injection at a press in Broken 
Bow, Okla.—the first of its kind in the 
United States. The chips are refined into 
wood fibers and combined with the 
other ingredients to form a mat, which 
is placed in the computer-controlled 
press. During the pressing cycle, steam 
under a pressure and vacuum sequence 
is injected into the mat to raise the 
interior temperature quickly and uni- 
formly. This reduces the resin curing 
time and results in a board with a 
uniform density like that of natural 
wood, says Weyerhaeuser. The new trim 
comes in nominal lumber thicknesses up 
to two inches, nominal widths from 4 to 
12 inches, and lengths up to 20 feet. 
Longer lengths may be ordered specially. 
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Weapon 
against AIDS 


he needle above could be \ : 
о life saver—not because of ` 


the drugs that it can hold, but 
because of the ones it won't: It's not 
reusable. The sharing of discarded nee- 
dles by i.v. drug abusers is a mojor 
contributor to transmission of diseases, 
such as hepatitis B and AIDS. The new, 
inexpensive throwaway, from Johns 
Hopkins Applied Physics Laboratory in 
Laurel, Md., and the university's Bio- 
medical Engineering Department and 


. School of Public Health and Hygiene, 
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both in Baltimore, has a hydrogel-polymer 
disc with a tiny hole in its center located 


in the barrel behind the sealed-in-place 
needle. When the plunger is pushed, 
forcing liquid through the disc, the 
hydrogel absorbs water and swells. In 
short minutes, the hole and needle are 
blocked, rendering the syringe useless. 


First Z at SLAC 


t precisely 7:32 a.m. on Tues- 
А“ April 11, the Stanford 

Linear Collider in Stanford, 
Calif., produced its first Z particle in the 
debris of a high-energy collision be- 
tween beams of electrons and their 
antimatter counterparts, positrons. 

The elusive Z is the most massive 
elementary particle known and a key 
ingredient of the most satisfactory the- 
ory of particle physics yet enunciated. So 
few Z's have been generated, however, 
that physicists have been unable to pin 
down with any precision some of its 
characteristics, such as mass, lifetime, 
and decay modes, whose exact values 


- will reveal much about the nature of 


: matter and energy 
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Double exposure 


t's easy to spot what's unusual about 
| Panasonic's PV-535 camcorder: 

Mounted on top of the machine is a 
second camera that allows you to record 
two video images at once. You can put 
the secondary image in a corner of the 
main picture, or superimpose two scenes 
for special effects. For example, combine 
a child's graduation picture with shots of 
the beaming parents. 


nly a little longer than its 

name, this fish was brought 

back alive from Madagascar 
by an American Museum of Natural 
History expedition. Its claim to fame: It 
is the most primitive living species of 
the cichlids, ап important food and 
aquarium fish noted for a wide variety 
of colors and behaviors. 
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Museum researchers Melanie Stiassny 
and Peter Reinthal of the Department of 
Herpetology and Ichthyology also brought 
back live specimens of a previously 
unknown species of Madagascan fish, 
which belongs to the primitive genus 
Bedotia, of which little is known. 

Madagascar is suffering the loss of 
much of its original rain forests because 
of increasing use of land for agriculture. 
Surveys such as this one may help 


. record many species before they disappear. 
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: Wild flier 


Victory in aerial dogfights goes 
to the pilot who jockeys his 


fighter into position and launches 
missiles first. As air-to-air missiles grow 
ever smarter, even greater agility will be 
required of aircraft. Tactically, that means 
pilots will fly at angles of attack that 
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Name that tape 


n the tape recording competi- 
tion, Sony's TCM-27 holds 
| this year's title. In fact, it 
holds up to 450 titles on a 
one-hour tape. The five-char- 
acter title for each recorded 
segment is displayed on the 


machine's LCD, along with the E = 


date and time the recording was 
made. The recorder also has on 
indexing system that lets you mark 
segments for easy access. 


cause today's planes to stall and fall 
into tailspins. To explore the unfamiliar 
regime of "post-stall" flight with high 
attack angles, an experimental aircraft 
called the Х-31 supermaneuverable 
fighter is being built by Rockwell Inter- 
national in the United States and MBB 
in West Germany. It will pioneer a wild 
new way to fly 
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: Lensless microscope 


: he “‘superoptical microscope" 
: apparently defies the laws of 


physics; although it is an optical : 


: instrument, relying on light, it can 
: achieve resolutions 10 times greater 


: than those of conventional optical mi- · 


: croscopes, which can distinguish ob- 


- jects no smaller than about one wave- · 


: length of the light illuminating them. 
- — The secret, says the microscope’s 
: inventor, Cornell University scientist 


» Michael Isaacson, is that the new scope : 


: uses no lenses. Instead, light passes 


* through an aperture only 50 billionths · 
: of a meter wide, and is collected by оп : 


- optical fiber. The sample being scruti- 
: nized is moved back and forth. 


: Cushy pavers 

ecycling is one of the keys to a 
healthy environment, and the 
: photo at right shows a terrific 
: idea for putting one of the most dif- 
* ficult-to-dispose-of products we have 


: —discarded tires—to good use: inter- : 
: locking resilient pavers. Shredded rub- : 


> ber from tire recyclers is mixed with 
: adhesive binders and dyes and poured 
: into molds, where it is heated under 


: pressure and cured. The one-inch-thick ¢ 
: Softpave tiles come in five colors: rust, : 


: green, black, gray, and red-flecked black. 
‚ Red, green, and gray should not be used 


: in high-traffic areas. The pavers cushion : 
‚ shock from walking, running, or exercis- - 
: ing and, because they are water perme- : 
: able, provide good traction even when - 
: wet. Softpave tiles may be used indoors ; 


- or out, laid over concrete, asphalt, tile, 
: wood, or compacted gravel or sand 


- covered with a geo-textile and surrounded 
: by a curb. When applied over a solid: 


: substrate like concrete, it is best to 


: fasten the tiles with a waterproof mas- : 


: tic, says the maker, Carlisle Tire & 
: Rubber Co. 


: Get а quick charge 


ome cordless tools use batteries · 
that take three hours (or more) : 


to recharge. Professional models 


+ + usually have one-hour-charge batteries. 
: In August, Panasonic introduced a line 
‚ of cordless tools whose nickel-cadmium 
CA : batteries сап be fully recharged while 
5 : you take a 15-minute coffee break. 


Such quick battery charging is new 


| : for tools, but it's been used for other : 
VICO : products. There was always a disadvan- : 
GY, : tage, however. You paid for the speed : 


* tools. "Our fifteen-minute-charge tools + 
: have the same performance as our 
* one-hour tools in terms of the amount : 
: of work they do per charge, and the 
- number of times the battery can be 

: charged.” A new charger based on a 
* solid-state inverter is the primary inno- : 
. vation, Panasonic notes. 


The line includes a 9.6-volt drill- 
driver and three 12-volt tools: two 
drill-drivers and a drywall screwgun. 
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: Variable 
: valve timing 


output, reasonable fuel economy, : 
and lower exhaust emissions has. - 


NS the conflicts between high i 


; never been easy: Extracting maximum : 
: power has always been at the expense of : 
. ап engine that idles roughly, spews : 
: unburned fuel into the atmosphere, and : 
: gulps gasoline. This year three auto — : 
: manufacturers have introduced different - 
. systems that automatically adjust the — : 
* opening and closing of intake valves to. : 
: best suit the engine's speed. : 


Mercedes-Benz and Nissan have sim- : 


: ilar systems that allow the camshaft — : 
: sprocket to become offset to delay the : 
| : opening of the intake valves. On the : 
: Mercedes-Benz system (left), the intake- : 
: valve opening is delayed by 20 degrees · 
: with degraded performance. "That's not : 
: true in this case," says Doug Bock, 
: national sales manager for Panasonic 


at low engine speeds. At 5,200 rpm the : 


: valve timing is automatically advanced · 
: 20 degrees to improve output by over 20 : 


hp and fatten the torque curve. The 


: transition between the two valve-timing : 


regimes is so subtle, it can’t be detected : 


: by the driver, although the engine's 
: increased output surely can. 


But by far the most complex system : 
is offered by Honda on the Japan-market · 


: Integra, which uses three separate cam : 
: lobes for each intake valve anda : 
. locking pin to give two distinct cam 
: profiles: late opening, low lift for 
: smooth, economical low-speed opera- 
: fion, and early opening, high lift for ° 
: high-revving power. With this advanced : 
: technology controlling the intake of gas : 
. and air, Honda engineers are able to. : 
: extract 160 hp from the 1.6-liter engine, 
: the highest specific output of any non- 
: turbocharged engine. 
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E his 14-inch color LCD : 

| panel, the largest of : 
zJ oe 
i 


; its type, will be incor- : 
| porated in a laptop computer · 
being developed by Sharp 


ja = iy Electronics Corp. The flat dis- · 


play uses a proprietary dou- : 


LU 
J E | ble supertwist technology, and : 


has filters that con produce : 
—* 512 different colors. Sharp is - 
also working on a 14-inch 
active-matrix LCD panel for - 
televisions. : 
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Buying a camcorder can be a 
confusing proposition. There's 
VHS, VHS-C, SVHS, SVHS- 
C, 8mm and Hi8. And that's 
just tape formats—what 
about features, or price? 
Obviously, we think you 
should consider a Canon 
Canovision 8 camcorder. 
But no matter what kind of 
camcorder you buy, here are 
some of the questions you 


Canon makes and should ask before you make 
grinds thelensesfor а decision. 

every Canovision 8 

camcorder, Who makes it? 

including the AI. 


The most important thing to 
remember about a camcorder is that first of all it 
is a camera. And no one knows cameras better 
than Canon; for over 50 years эуе ve focused on 
the technology of capturing your most precious 
images. 

That's why Canon video lenses have been 
chosen by TV stations across the country for their 
broadcast cameras. And the same quality we build 
into every broadcast TV camera lens is also built 
into every Canon camcorder autofocus power 
zoom lens—for picture quality 
that's unsurpassed. 


How does it feel in 
your hands? 

Gotoastoreand | 
pick up any camcorder; 
hold it in your hands. 
Then pick up a Canon Canon 1 
camcorder. Comparehowit MA 


Canon's unique 180° FlexiGrip: N 


feels. Notice how right the Canon feels in your 
hands, whether you're holding the Dual Action 
Grip Al, or one of Canon's camcorders designed 
with our unique 180° FlexiGrip-" 

This should be no surprise. Canon's experience 
making cameras means we know how to make cam- 
corders that are lightweight and easy to use, with 
the controls right at your fingers. 


What kind of features does it offer? 


Now that you've got a camcorder in your hands, 
play with it. Does the camcorder have the features 
you want that will make it 

more fun? Canon 
makes a variety 
of 8mm cam- 
‚ corders, 
Ù with 


. Canovision 8 | 2 


Е640 


Bom VIDEO 
CAMERA & RECORDER 


features you won't find anywhere else. 

Festes like Canon's unique Multi-Function 
AF, found on our new E640 and Hi8 
сэ H660 models. Multi-Function AF gives 
= \ you auto framing, which automatically 
= Ә\ keeps your subject the same size rela- 


be тз tive to the frame, whether it's moving 

: T tud towards or away from you. Great for 

=| action shots. Other Multi-Function AF 

features include zoom memory and 
focus memory, so you can concen- 

Р trate on making great videos in- 

stead of how to get the shot. 

The E640 (with 8x power 

zoom lens) and Hi8 H660 (with 
6x power zoom lens) also offer a combination char- 
acter generator/digital superimposer with auto date 
and time, a 4-mode high-speed shutter (to 1/2000 
of a second), record search/review, and a flying 
erase head. 

Every Canon camcorder comes with a wireless 
remote control; it controls record and zoom func- 
tions, so you can get in the picture. It also makes 
playback directly from the camcorder easy. 

All Canon Canovision 8 camcorders are 8mm 
(either regular or extra resolution Hi8). The reason 
is simple; we're convinced you get a better picture 
—and better sound. And because you can play 

back your tapes directly from the camcorder it’s 
easy to make copies for friends and family mem- 
bers on whatever format VCR you choose. 


Every Canon camcorder 
comes with a wireless 
remote control. 


choose avideo 


ame : unique Multi-F unction AF Аш Framing. 
keeps the action big. 

How to make better videos. 

At Canon, we know that a truly great video cam- 
corder is designed to help you make better videos 
easily. That's the guiding principle behind every 
camcorder we make. 

Of course, even with the best Canon camcorder, 
it also helps to know some tricks of the trade. So if 
you send in the coupon below, we'll send you the 
Canon Guide To Better Home Video. Absolutely 
free. It will teach you the techniques you need to 
know to make your videos the best they can be. 

Canon. We know what it takes to make great 
video. And now you know what you need to choose 
great vided. раа ui acme nis ES 


© 1989 Canon U.S.A. Inc Canon U.S.A. Inc., Опе Canon Plaza. Lake Success, NY 11042 


For your free copy of the 
Canon Guide To Better Home Video 
send this coupon to: 
Canon Video Guide, P.O. Box 16795 
Kansas City, MO 64133 
This offer is good until January 31,1990, so act now. Please allow 
4-6 weeks for delivery. 


C Please send me The Canon Guide To Better Home Video 
absolutely free. Limit 1 per household. Photocopies of coupon will 
nol be accepted. 


Address 
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PSS 


Canovision 8 
We know what it takes to make great video: 
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Auto-start 


™here'll be no more pulling recoil 
ropes on backpack sprayers and 
blowers if carburetor manufac- 

turer Walbro Corp. has its way. The 
company's new Automatic Starting Sys- 


* . & 
: Against the grain 
: here are some photographers who 
do not like automatic everythings, 
who worry about what happens 
when the battery in the latest all-electronic 
marvel fails, who choose to set aperture : 
and shutter speed manually For this : tem (black box and upper section of 
rugged breed, Leica has developed the : backpack unit shown below) starts small : 
rugged Ró SLR. It has a totally mechan- : two-cycle engines with the push of a 
ical shutter, and only a few electronic : button. And there's no need to fool with 
functions, such as the self-timer. · the choke plate or prime the carburetor · |) 
as with other so-called "auto-start" — : Шш 
systems. Each time you push the “start” · < 
button, electronic circuitry sets ће 
choke (it even senses when not to choke, 
as when the engine's warm), injects 
fuel into the carburetor (or not, again 
according to conditions), and ignites 
the spark plug—all without operator 
intervention. 
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Tri-hull ship 


orkers are completing an un- 

usual triple-hull ship at the 

Peacock Boatyard in Wil- 
mington, Calif. The prototype vessel, 
just under 100 feet long, has twin outer 
hulls and a main hull with a 17-foot-long 
bulbous nose. This design, a potential 
forerunner for ocean liners and military 
vessels in the 1990s, should achieve high 
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Instant prototypes 


new process from 3D Systems 
called stereolithography uses a 
. computer-guided laser to “grow” 
: three-dimensional prototype parts from 
photosensitive liquid plastic. Quicker 
and cheaper than traditional model- 
making methods, it’s helping manufac- 
turers hurry new products from the 
computer-design screen to market. 
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Curvaceous glass 


urved-glass windows are not new, 

having been available on a 

custom basis since the late 19th 
century. Readily available standard-size 
curved windows are new, however, and 
are available from Marvin Windows. 
Dlubak Corp. of Freeport, Pa., supplies 
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the glass-bending technology, which 
relies heavily on automation to meet 
production levels. Marvin produces the 
finished windows. Standard are such 
features as %-inch double glazing and 
full weatherstripping. Available in pic- 
ture windows (10 sizes) and double- 
hung units (nine sizes), the glass is 
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fuel efficiency and exceptional rough- 
water stability. The ship is the brainchild 
of engineer Calvin Gongwer, who cou- 
pled jet aircraft design principles with 
hydrodynamics expertise. The hulls and 


- bow probe produce waves that interact, 
: «ancel each other, and boost propulsion 
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One size fits all 

HS videotapes are used all over 

the world. But a tape recorded 

in Europe or ће U.S.S.R. couldn't 
be played on a VCR sold in the United 
States or Japan, where different broad- 
cast standards are used. Panasonic's so- 
lution: a universal VCR that digitally con- 
verts signals from one system to another. 


Flexible lumber 


nstalling rounded windows and build- 

ing curved walls, arched doorways, 

and spiral staircases is easier and 
faster with Imaginative Materials Group's 
innovative BilleeBord. Made of poly- 
urethane, the pliable framing lumber 
соп be bent to just about any shape, 
down to a two-foot radius, and fastened 
in place. It can be cut, nailed, painted, 
drilled, and screwed with conventional 
woodworking tools. Eight- and 10-foot 
lengths are available, and it comes in 
two sizes: 1% by 4 and 17^ by 6 inches. 
This is / inch over standard lumber 
widths, and there's a reason: In an 
archway, interior ¥2-inch drywall butts 
the lumber, which has a built-in corner- 
bead ridge for finishing without fitting a 
separate corner bead. 
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Any-fuel engine 


espite the controversy over us- 

ing methanol as a motor 

vehide fuel, General Motors, 
Ford, and Chrysler all have unveiled 
engines designed to run on metha- 
nol, gasoline, or a mixture of both. 
GM has even sponsored a "Methanol 
Marathon" to familiarize college engi- 
neering students with the technology of 
operating cars on fuel mixtures. The 
critical element in all systems is the 
ability to analyze the mixture as it 
enters the engine's fuel system. GM 
developed a sensor that detects differ- 
ences in capacitance as the fuel passes 
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3 Miniature monitor 


hat's wrong with a small 


electronic device such as a - 


pocket computer? It's small, 


: say users who would like the screen to 
- look as large as the ones used in 

: desktop models. Now it can. The Private 
: Eye, from Reflection Technology, is a 
: video monitor that contains о servo- 
- driven LED array. Result: The tiny 

: one-inch screen produces an image 

- comparable with that of a conventional 


12-inch display. 


FLAME 
ARRESTORS 
STAINLESS STEEL 
LEVEL SENSOR “UEL TANK 
INTERFACE 


„#“— FUEL SENSOR 


& HARNESS 


between а series of metal plates; Ford 
and Chrysler measure the refractive 
index with a photocell and light source 
to determine fuel content. Information 
from these sensors is used to adjust 
fuel-injector timing. Other modifications 
include a stainless-steel fuel system 
because methanol can attack many 
common materials used in gas tanks. 

The introduction of the any-fuel en- 
gines came just as debate began in 
earnest over whether methanol is a 
superior fuel, low in potential smog 
producers, or possibly a Pandora's box 
of new problems, including new pollu- 
tants such as formaldehyde. The jury is 
still out on the benefits. 
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Self-sealer 


his dever design from Webb Мап- 

ufacturing makes the lowly lou- 

ver a self-regulating ventilator 
that can keep the weather outside. 
Normally, in good weather, air enters 
the Webb louver through a slot on the 
underside of each blade and into a 
compartment created by a baffle inside 
the louver's face (top of drawing). Each 
chamber has an air-intake port fitted 
with a flexible flap. At normal wind 
velocities, the flap remains open, allowing 
air to enter the interior of the building. 
When wind velocities reach 35 mph 
(second arrow from bottom), the flaps 
are moved upward slightly to deflect 
wind-driven rain yet still allow air to 
enter. At extreme velocities of 55 mph or 
higher (bottom arrow), the flap completely 
doses the air-intake port. 


Small size, 
big features 


anon's Al camcorder takes ad- 
vantage of the small 8mm tape 
# format for compactness, but 
has all the features of a full-size ma- 
chine: Hi8 recording for up to 400 lines 
of resolution; stereo sound; high-speed 
shutter; two-field metering for accurate 
exposure; S-video output connector; 
dual controls for multi-grip use; titling 
and dating; timers; and a flying erase 
head. It also has a full-size price: $2,299. 
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: Easy-start carb 


; hain saws are terrific tools, but | ue 
they have always been difficult : = 


to start—sometimes impossi- - 


: ble, in fact, such as when they are 
: turned off while hot and experience 


. vapor lock. The injector choke carbure- : 
` for (above) developed by Sachs-Dolmar : 
‚ solves those problems. The system con- : 
: sists of a fixed jet and a needle valve : 
: that controls the flow of fuel. The fuel is : 
- brought from ће pumper side of the : 
: eliminates vapor lock problems. Before, 
on d hot saw, the carburetor absorbed ° 
: include a new //6,ооо-ѕесопд shutter; three 
: metering systems; and a built-in coreless : 
: motor for continuous shooting up to 5.6 
- frames per second. 


: carburetor directly to the intake port 


* through holes drilled through the carbu- : 
: the engine heat, allowing the fuel in its 
- passages to boil, causing vapor lock—a 


: retor body (cutaway photo at right). 
° — The conventional method for starting 


: а chain saw—choke, pull (a few times : 
: engage the injector valve until you are 
ready to start, there's no fuel in the carb. : 
: to boil, and thus по vapor lock. 


: until the saw fires), disengage choke, 


: pull again until the saw fires up (and : 


` repeat if the saw doesn't stari)—is 


: Talk show 


ast year, Panasonic made our “100 : 
Е list with a VCR that could be - 
: programmed from any Touch-Tone : 
: telephone. Outdoing itself this year, the - 


: company introduced a Super-VHS VCR 


call, but also talks to 


on the phone key pad, 
and confirms all your 
instructions. 


NBER, 
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that not only takes your - 


you. The PV-54986 tells - 
you what letters їо press : 


. n April 20, RCA, NBC, and 
the David Sarnoff Research 
2n Center participated in the 


: first broadcast of a higher-definition TV 
: image. Sent from the NBC studios in 
: New York, the wide-angle, enhanced- 
· definition ACTV-1 signal was received 
: and displayed at the Sarnoff labs in 
- Princeton, N.J. The broadcast is similar · 
+ in importance to the first color broadcast : 
- made in the early ‘50s. 
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obsolete. With the choke injector you 
just pull or twist the injector valve 

(depending on the saw model), pull the 
rope until the saw starts running, let it 
run until it warms up, and dose the 


no-start condition. Now, if you don't 
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: Consummate pro 


or years, the only Nikon models : 
F: have autofocusing were the — : 
lens/shutter models bought pri- : 
: marily by amateurs. The top-of-the-line ° 
- F series, aimed at professional photog- : 
: raphers, eschewed the feature. 


That's why the F4 is a breakthrough 


: camera; its inclusion of autofocusing 
: (concelable to be sure) marks ће in- : 
: creasing palatability of this remarkable : 
: gid to the pros whom Nikon has always 
: courted. 

injector valve. What's тоге, the injector · 
: with a cast-aluminum body, the F4 


Built like the proverbial battleship, 


combines hosts of notable features. They 


20° AIR IN 


: Super performer 


- he turbocharged 2.2-liter engine · 
on the 1989 Lotus Esprit SE is : 


rated at 264 hp at 6,500 rpm, 


: for an astounding 121-hp-per-liter specific : 
: output, making it the world's most : 
: powerful production four-cylinder engine. : 
: But the story doesn't end there, because : 
: the aluminum engine can put out an - 
: additional 16 hp for up to 30 seconds ог : 
until the turbocharger's large intercooler · 
: gets to maximum temperature (see 
: drawing). Torque is also slightly in- — 
: creased above 4,500 rpm for this tron- : 
: sient period. With 280 hp available, ће : 
: sleek angular sports car can accelerate : 
: to 60 mph in as little as 4.7 seconds, - 
: with 100 mph coming 7.2 seconds later, : 
: according to Lotus engineers. Other 

: notable engine features read like an 

: engine designer's high-output wish list: - 
: double-overhead-cam valve train, heat- : 
: resistant sodium-filled exhaust valves, ° 
: and a pair of fuel injectors for each 
- cylinder. All of this adds up to a 

. 165-mph top speed. 


3 Plastic van 
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eneral Motors once again dem- 

onstrates the benefits of com- 

us? bining the best traits of plas- 

tic and steel in a vehicle by unveiling its 
new APY (all-purpose van)—a futuristic 
minivan sold by Chevrolet (shown be- 


· APV represents an advance mainly on : 
: the strength of projected volume—the 


minivan s assembly plant is expected to 
bring composite construction to where it 
con be used even on mainstream auto- 
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mobiles. The APV also features a light- : 


weight seating system that allows indi- 


- vidual arrangements to be made for 


low), Pontiac, and Oldsmobile. A new : 


adhesive bonding system glues the plas- 
tic exterior panels to a steel subframe. 


The result is that the plastic skin carries - 


some of the structural load, and any 
tendency to creak is eliminated. The 


a ow 
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: Top sub 
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dolphin-shaped two-person sub- 
marine from the U.S. Naval 


| Academy won the $5,000 award 
for best overall performance at The First 
International Submarine Races off West 
Palm Beach, Fla., last June. Rough seas 
forced cancellation of the final race, but 


: most of the 17 human-powered sub- 
> mersibles underwent time trials. The 


academy's SQUID (for Submerged Quick 
Intervention Device) had one person 
pedaling while another steered the 
water-filled sub. Technology spinoffs 
from the race may turn up in recreational, 


- commercial, and military vehicles. 
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passengers. But the relatively heavy 
weight of the APV cuts into perform- 
ance, and the sloping nose reduces 
visibility Regardless, the composite de- 
sign points toward future materials and 
construction techniques. 


1 
DON GRIFFIN/THE PERRY FOUNDATION 
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Catch a lift into space 


conventional boosters is a costly 
and time-consuming business. 


| ^ satellites into orbit aboard 


: Soon, п winged rocket will drop from 
: the wing of a B-52 bomber flying at 
: 40,000 feet, climb to a low-Earth orbit 
: on rocket thrust, and then release a 
- small satellite. Experts believe that the 
+: new Pegasus launcher from Orbital 

: Science Corp. will make getting pay- 


loads into space cheaper and quicker. 


© : Turbo saw 
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ubbed the 2051 Turbo, this 
[) chain saw from the Swedish 
` manufacturer Jonsered not only 
makes claims to a kind of turbocharging, 
but it is also the first chain saw to have 
microelectronic controls. The 2051, says 
Jonsered, uses the fan on the flywheel to 
draw in and compress combustion air, 
creating an overpressure in the air 


: intake system. This slight increase in air 


pressure provides higher output and 
faster acceleration. What's more, the 
intake area, part of what Jonsered calls 
the Dust Control System, is sealed 
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except for a tiny air port, and thus ads. : 
as a pre-filter. Most solid particles (99 : 
percent, according to Jonsered) can't get. : 


through this port and so don't ever get 
near the air filter, which stays cleaner 
longer. A microprocessor located in the 
rear of the handle controls ignition 

setting, acting as a safety lock by 

preventing the engine from running at 
more than 2,700 rpm (and therefore the 
chain from turning) until the operator 


: has released the throttle and opened it 
: again. It also acts as an electronic rpm 


governor to prevent over-revving. 


: Speedy switches 


lectrons waste time bouncing and 
ricocheting haphazardly as they 


E pass through a conventional tran- 


sistor. That slows the speed at which the 


: device will operate. But AT&T's hot 
-electron transistor passes electrons through 


“SEME : directly, increasing its switching speed 
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to up to 165 billion times a second. The 
transistor operates at room temperature 
and could boost the speed of communi- 
cation networks from the preset 1.7 


| = billion to a trillion bits per second. 
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: New-generation 
: roadster 


: he design and construction of ће · 
: 1990 Mercedes-Benz SL roadster 


. represents a step forward in 

: automotive thinking and engineering 
: safety into a сог. The body of the 

: muscularly styled two-seat convertible 


* has been designed to absorb the impact : 


. of а head-on or partially offset collision 
: to protect its occupants; there is an air 
: bag for driver and passenger; a roll bar 
: pops up in one-third of a second at the 


: first hint of an impending accident; and : 


: the lightweight magnesium seat frames 


: have automatically adjusting seat belts : 


` built in. But safety has not come at the 


: expense of exhilarating performance: А : 


: 322-hp V8 engine is equipped with 


: four-valve-per-cylinder combustion cham- : 


: bers, knock sensors, and a device that 
: adjusts the intake-valve timing with 

. respect to engine speed to wring out : 
every drop of power in a gallon of gas. : 
+ A smooth-operating six-cylinder engine : 
* that is rated at 228 hp is also available, : 
: and it can be equipped with one of the : 
: first production five-speed automatic 
: transmissions. Despite the use of light- : 
weight alloys in the frame and body, the : 
: V8-powered SL weighs in at over two - 
* tons. Even with this weight penalty, the : 
: SL gives spirited acceleration, and its : 
: multi-link rear suspension keeps the 
rear wheels firmly planted on the road. · 
: The technological crowning jewel is an : 
: automatic soft-top that uses a computer - 
: to control 17 proximity switches, 15 hy : 
draulic cylinders, and 11 solenoid valves · 
: fo open and close smoothly and quietly : 
in 30 seconds, all at the flick of a switch. - 
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: ¿Habla Español? 


: peak into the Voice computer, and 
: ait uses its digitized voice to 


repeat your sentence. The differ- 
ence? The new sentence is in 

Spanish—a grammatically 

\ correct translation of what 
A you said in English. The 
device, from Advanced 


represents a new step in the 
combination of voice recogni- 
tion, sentence-parsing program- 
ming, and voice synthesis. Price: 


$2,300. 


: Easy CAD 


magine walking into a home center, 
designing а deck, shelving system, 
or complete garage yourself, and 


* obtaining a color perspective drawing of 
. your design, a construction plan, and a 
: complete materials list and total esti- 
: mated price all in a matter of minutes. 
"= Well, you don't have to imagine it, 
: because the DesignCenter allows you to 
: do just that. Developed by the Weyer- 
: haeuser subsidiary Innovis Interactive 
* Technologies, the DesignCenter is a 
. powerful but easy-to-use interactive 
xS : computer-aided-design system installed 
Е : in 400 home centers ond lumberyards : 
= : across the United States. The network : 
: was started earlier this year, and within : 
- a few months $100 million worth of : 
: decks had been designed on the system. 
: Garage and shelving capabilities have : 
: just been added, and soon the Design- : 
* Center will be on display at the Smith- : 
: sonian Institution's Information Tech- 
: nology exhibit. 
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Produds and Technologies, : 


: Moth-eye strips 


: mong nature's best light ab- : 
sorbers are the microscopic + 
peaks and valleys on the sur- : 


: face of moth eyes. The low reflectance - 
: helps hide the insect from predators. By : 
: mimicking this rough texture on plastic : 
: surfaces, PA Technology in Cambridge, : 
: England, is developing test strips to — 
‚ identify blood types rapidly A reactive : 
* protein coating the strips reacts with — - 
: blood. As a result, light passing through : 
: о strip changes color, depending on the - 
: blood type. Other firms are applying : 
° moth-eye technology to optical data- — - 
: storage discs, or studying uses such as : 
: head-up windshield displays for vehicles. : 


he Magellan Systems NAV 1000 : 
- allows the user to pinpoint his : 


position on the globe in a few : 


- moments. The hand-held navigation 
: device collects reference signals from 
- three global positioning system (GPS) : 
: satellites in geostationary orbit and uses : 
‚ that data to calculate its position. The - 
: coordinates are then displayed on a 
- liquid-crystal-display screen. 
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: Open w-i-i-i-d-e! 


: he most remarkable throwaway ; 
camera yet is the Kodak Stretch : 


35, о triumph of technical virtu- : 


: ойу in а tiny, inexpensive package. It.: 


: uses a curved film plane and a dever : 


: two-element plastic lens wide-angle 
: design to give the photographer true 
: panoramic prints of good quality 

: . When you surrender the camera, 


: Kodak returns 12 3%-by-10-inch prints i 


: made from Kodacolor Gold 200 film. 
: Perfect for snapping 


: the extended family. EZ dee 
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new generation of microscopes : 
: is making it possible for scien- · 
tists to view images of mole- : 


: cules and even atoms. They can not only - 
: map the detailed atomic structure of a : 


: surface, but even investigate the elec- 


: tronic properties of atoms individually. : 
° The knowledge gained will be invalua- · 
: ble to specialists ranging from microchip : 
* California, Santa Barbara, headed by 
. Paul Hansma. 


* designers to molecular biologists and 
: disease-fighters. 


The picture at right shows the atomic · 


: structure of a graphite surface. It was 
: made with an atomic force microscope 
: (AFM) by a group at the University of 
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: Turbo Z 
J ; Ts engineers established lofty goals 


for the latest generation of Nissan's 
300ZX Turbo two-seater. It was to 


: be the best sports car in the world. 
: Virtually no development expense nor 
- any reasonable technology was spared 


: ZR-1 arrives 


; ith a little help from Lotus, : 
: Mercury Marine, ZF, Bilstein, : 
: Bosch, Goodyear, and other : 


: world-class engineering experts, Chevrolet 
: now offers an American-made sports car 
: capable of competing with the best 

. efforts from Ferrari, Lamborghini, and 
: Porsche. The Corvette ZR-1 is finally in 
* production, and a lucky 3,000 customers 
: will enjoy the fruits of leading-edge 

: automotive technology. The quad-cam 
: 32-valve all-aluminum 5.7-liter V8 en- : 
: gine produces 380-hp and can push ће : 
: fiberglass flier to а 172-mph top speed, 
* but is still well-behaved enough for a 
: drive to the market. (When the Lotus- 
: designed and Mercury Marine-built LT-5 
. engine on the Corvette ZR-1 was first 
: shown by GM last year, it impressed us 


‚ in achieving this aim. The coachwork is 
* light, tightly wrapped, and an eye-catcher : 
: on the road. The chassis uses an ad- - 
: vanced multi-link suspension, front and : 
‚ fear, and a sophisticated four-wheel- 

* steering system stabilizes the cor on 

. high-speed maneuvers. The twin inter- 
- cooled and turbocharged three-liter Vé 


The AFM, like its near-relative, the 


: scanning tunneling microscope (STM), 
: scans a surface by moving a probe with 
: a fine tip over it. In the STM, bumps in 


* the surface corresponding to the differing 
- heights of atoms are sensed through a 
: quantum phenomenon called tunneling. 
: In the AFM, the tip is actually in contact 
: with the surface, and senses the minute 
» forces between atoms. 


: enough to be included in the "Best of : 
: What's New" for 1988.) Electronically : 


controlled gas-pressure shock absorbers · 
effectively damp motions of the all- — : 
independent suspension, and the huge : 
Goodyear Eagle ZR tires are stopped by : 


: sophisticated anti-lock brakes. The ro- : 
: bust six-speed manual transmission boasts · 
: two overdrive gear ratios, and the : 
- computer-aided gear selection system 
: improves fuel economy to avoid the 
. gas-guzzler tax. 


The $58,995 ZR-1 also benefits from : 
a new interior shared with the standard - 
1990 Corvette. The instrument panel is : 


: sensibly laid out, the seats are comfort- : 
: able, and an air bag has been packaged 
: inside the steering wheel. As GM's 

‚ technological showpiece, the Corvette 
: ZR-1 is invariably first in line for the 
: latest engineering advancements. 


: is an engineer's dream with state-of- 


the-art variable intake-valve timing, 


- four overhead camshafts, and four valves : 


per cylinder. This engine's 300-hp output : 


- makes it one of the most efficient power : 
: producers in the world. And at $35,000, 
‚ the 300ZX can compete with sports cars 
: costing twice as much and more. 


: Beer keeper 


efore the year is over, researchers 
at а major brewery are sched- : 
uled to begin taste testing a new + 


: brew: old beer. They'll be sampling beer : 
- that’s been stored in bottles with special - 
: flavor-preserving caps. Jointly developed : 
* by Aquanautics Corp. and ZapotA Indus- · 
: tries, the Longlife caps contain a syn- : 
: thetic oxygen-absorbing molecule said 
: to extend the shelf life of foods and 
* beverages—induding beer, which is 
: especially sensitive to oxygen-related 
: spoilage. 
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Flip-side player 


ideodiscs offer sharper pictures 
{һап videotapes, but may be 
inconvenient: In the middle of a 


movie, viewers must turn over the disc 
to play the second side. Not so for ће : 


: Pioneer CLD-3070. Its optical pickup 
- scans one side of a videodisc, then 
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automatically flips to the other, so 


: there's no interruption. The combination 


player also accepts compact discs. 
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Nixing nicotine 

mokers who want to quit—but 

feel they can't—now have a tiny 

computer 10 help them. The 
LifeSign self-help program from Health 
Innovations daims to coax smokers off 
nicotine dependency with good success. 
The strategy is to wean smokers from 
their cigarettes gradually by disrupting 
their smoking habits. The tool is a 
credit-card-sized computer. Every time 
smokers light up, they punch the "smoke" 
button, programming their habits into 
the computer. Once programmed, the 
computer schedules when the users can 
smoke next—removing the decision 
from the smokers. By slowly increasing 
the amount of time between cigarettes, 
users discover they crave fewer cigarettes 
each day. 
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: Super sedan 


issan's Infiniti Q45 is one of 

those vehides that comes along 

once in d decade to stretch 
the technical capability of the company 
that manufactures it. The power plant is 
one of the first of a new generation of 
high-revving V8s, producing an impres- 
sive 278 hp and 292 lb.-ft. of torque. 
Electronic systems control the multi-point 
fuel injection and the intake-valve timing 
—the latter to enhance low-speed torque. 
The (45 also features a front and rear 
multi-link suspension to provide accu- 
rate camber and toe control under hard 
cornering. An optional four-wheel-steering 
system uses sophisticated software to 
fine tune handling— particularly useful 
for high-speed lane changes. Anti-lock 
brakes with huge 11-inch discs front and 
rear are standard. 

The Q45's long suspension travel 
produces a soft ride appropriate to a 
luxury car, but may not please a driving 
enthusiast. Despite this, the Q45 is a 
remarkable car, coming from a company 
that has returned from the design 
doldrums. 

See "East vs. West" in this issue 
for а complete report on the 045. 


Smart and handsome 


hile most new computer sys- 

tems are technical achieve- 

| ments, the NeXT computer 

is also a work of art. Its sleek black 

magnesium glistens as this high-speed 

workhorse carries out commands given 
it by a new generation of software 

applications and development tools. The 

NeXT computer is also the first to use 

new peripheral devices like a low-cost 
laser printer and an optical disc for 

retrieving enormous amounts of data. 
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More power to you 


entox, the company that intro- 
" duced the first powered zoom 
lens in a point-and-shoot camera 


(the 1Q Zoom 70), has pushed the 


: concept further with the IQZoom900. It 


+ + è 


goes from 38mm to 90mm, a nice focal 
length for portraits. The power zoom 
control for the £/3.5-7.5 lens has two 


. speeds and an auto reset mode. The 
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camera is outfitted with the now-usual 
assortment of automatic features, from 
autoexposure to infrared autofocus. 


All-wheel drive 


very once in a great while, Porsche 
" comes forth with a new cor that 
advances the state of sports car 
technology years in one leap. The 911 
Carrera 4 is just that sort of vault 
forward. 
It looks the way 911s have always 
looked, but a truly new cor lurks within. 
The air-cooled flat-six engine in the tail 


: now displaces 3.6 liters and produces 
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247 hp thanks to a tuned intake mani- 
fold, twin spark plugs in each cylinder, 
and a 11.3:1 compression ratio. The 

suspension is all new and now uses coil 
springs instead of torsion bars; power- 
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3 Video tutor 
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hile all other TVs require a 
hefty instruction manual for 
' setup and operation, Zenith's 
"manual" is built in. Turn on one of the 
company's new Digital System 3 TVs, 
and color-coded pop-up menus guide 
you through everything from cable con- 
nections to attaching a VCR. It's viewer 
friendly. 
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assisted rack-and-pinion steering is avail-  : 
- tively affordable ($1,880 f.o.b. Eugene, 


able for the first time. 

The most impressive feature of the 
new Carrera 4 is a sophisticated full- 
time four-wheel drive line. А center 
differential splits torque in a 31:69 
front-to-rear ratio so that the Carrera 4 
retains the feel of a rear-drive sports car. 
Each axle has an electronically con- 
trolled limited-slip device to virtually 
eliminate wheel spin. The new drive line 
not only enhances traction on wet roads, 
it also improves high-speed stability on 
dry roads. There's a rear wing that rises 
automatically from the deck lid at 50 
mph the better to slice through the air 
at high speeds. 
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New Faithful 


: solar water heater with the 
unlikely name Copper Cricket, 


made by a company with an 

equally unlikely name, Sage Advance, 
boasts several impressive attributes. 

It is freezeproof (its working fluid is 

а methanol-water mix), efficient, rela- 


Ore.), low in profile, and entirely pas- 
sive. The fluid is pushed through the 
system by geyser-pumping action, the 
phenomenon that hourly shoots steam 
and water from Old Faithful’s mouth. 
Put simply, geyser-pumping action is 
the tendency of a boiling fluid to lift 
liquid along with the rising gas bubbles. 
The Copper Cricket is cleverly designed 
so that the geyser-pumping action can 
push the fluid around a loop that 
includes a heat exchanger at the base of 


: о water tank inside the house, which can 
: be up to 36 feet below the collector on 
: the roof. 


Physicist Dr. Eldon Haines and a 


- colleague get credit for making geyser- 


: pumping action, a well-known phenom- : 


‚ enon, work in a practical appliance. 


: Field tested 


p= ntomologists often use hand-held 
vacuums to collect insects for 
research. That's how Ed Show, an 
entomologist at Driscoll Strawberry As- 
sociates, got the idea for a giant vacuum 
that removes lygus bugs and other 
insects harmful to strawberry plants. 


The Bugvac is a safe, simple replace- · 


ment for insecticides. Agricultural vacu- 
ums were first patented in the 1920s, 


but until Driscoll commissioned a local : 


: company to build one, growers hadn't 


JJ: been interested in the contraptions. The 


Bugvac works so well that other growers 
have begun adapting it for crops such 
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: as lettuce ond grapes. In each design, : 
: the vacuum is created by fans that 

: pulverize pests before spraying them 

: back onto the field. : 
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Bellcore’s brain 


H 


uman beings learn by try- 


capable of making the same mistake 


millions of times a second. But a new : 
generation of neural computers is com- : 


- ing. Like the human brain, they will 
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learn by example; and Bellcore has 


succeeded in placing neural networks on : 
; a chip. Working more efficiently and up : 
to 100,000 times faster than a conven- : 


tional computer, neural chips will be 


capable of special jobs such as recog- ; 


nizing speech or detecting specific im- 
ages in photographs. 


Double video 


ing...and sometimes failing. : 
Computers work by following : 
distinct program instructions ...and are : 


Mission to Venus 


: “Т he first U.S. planetary mission 
: launched in more than a decade, 


the Magellan spacecraft will ar- 
rive at doud-shrouded Venus in August 


: 1990, after a 15-month voyage. Its task: 
- to map ће planet's surface with its on- 
* board imaging synthetic-aperture rodar. 


Venus is the epitome of a runaway 
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greenhouse planet. Its dense atmosphere : 
. of carbon dioxide and sulfuric acid | 


- clouds result їп an unsurvivable temper- 


ature of about 900 degrees F. Magellan's 
data gathering should provide planetol- 
ogists with some insights into the work- 
ings of the greenhouse effect. The space- 
craft will spend 243 days—equivalent 
to one rotation of Venus—in orbit 
around the planet. 
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worn over а human hand to record the # 
side to side and bending motions of “М. 


cassette player : Hand holder 
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t's the first dual cassette for video: 

Go-Video's dual VCR records one 

tape while you watch another, re- 
cords two shows at once, or makes 
copies of cassettes with surprising re- 
sults. Up to five generations of record- 
ings can be made with no loss in picture 


any university and govern- 
ment laboratories have con- 
structed robot hands capable 


: of grasping and manipulating objects. 
- But teaching the artificial devices to 
: perform even simple tasks required 
- formidable computer programming. No 
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finger joints. Each joint is fitted with a 
sensor that changes its signal depending 
on position. The signals from all the 
sensors are translated into computer 


: data and used to operate robot hands. 
- The Dexterous Hand Master, sold by 
: Exos Inc., is the first commercially 
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quality. Price: $995. . more. The Dexterous Hand Master is : available device of its kind. 
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Back-up battery 


n the most significant development 

in batteries since Gaston Planté 

made the first lead/acid cell a cen- 
tury ago, two manufacturers have intro- 
duced car batteries with a built-in 


emergency backup. The Champion Switch 


(shown above) and Johnson Controls’ 


Everstart are actually two separate bat- : 
teries built into a single case no larger ; 
than a conventional battery. There is a | 


standard output battery for everyday 


use, and a smaller reserve battery in the х 


event the primary fails. 


From a pradical standpoint it means \ 


that if you leave the headlights on all 
night and wake to a dead battery, all 


you need to do is turn the switch on the : 


battery's case to activate the reserve 
battery and start the car. The backup 
battery is continuously charged when- 
ever the car is running, and a diode 


circuit prevents it from being discharged. 
These batteries will cost about one- : 
third more than conventional premium : 


batteries. 


Radon neutralizer 


t looks like an old-style hassock fan 

—and it can be used as one. But the 

intent of the No-Rad fan/ion genera- 
tor is to render harmless the radon gas 
that contaminates some homes, schools, 
and other buildings. 

Radon, a radioactive decay product 
of radium, is known to cause lung 


: concer—it's believed to be the second 
: leading cause after smoking. It is not 


|: 1937, which passed us at about the — : 


Е . CD+G player, JVC, 41 Sloter Dr, Elmwood Pork NJ 
: A miss is х 107047, роде 57; DAT player, Nokamichi America, 19701 
! : S. Vermont Ае, Torrance СА 90502, роде 58; Dual-stack 
: * С player, Hitochi, 401 W. Artesio Blyd., Compton СА 
à as good as... . 90220, page 55; Sound retrieval system, Hughes, Mi- 
ы | = «ro Electronics Systems Div, 29947 Avenue De Las 

: Jø udos to Asteroid 1989FC. Why? : Banderas, Rancho Santo Marguarita CA 94304, poge 50 


It missed us. AUTOMOTIVE TECHNOLOGY 


The errant object, a half — : үрер engine, Chevrolet Motor Div, 30007 Yon Dyke 
mile ог more in diameter, passed within : Ar. Warren MI 48090, Chrysler Motors Corp., 12000 
a half million miles of Earth—about : Qe Dt Highland Park. MI 48222, and Ford Motor 


" w " $» m" m à à 


" & Ct à& b & B B = à 


: same distance. Asteroid 1989FC is one 
: of about 30 known Earth-crossing objects. 


; y Co., Rotunda Dr. at Southfield, Box 1522-A, Dearborn MI 
twice the distance to the Moon. “On the * 48121, poge 65; Backup batteries, GNB, 3340 Peachtree 
а * H 
cosmic scale of things,” says Henry Holt, tek: Gil маит Dic, S957 N. бк An. Baa OI 
* Milwaukee WI 53201, page 73; Lotus Esprit SE 
discovered the asteroid, "that wasa : 
i " . 30243, page 66; 
dose. call’ : page 66; Traction control, Codillac Motor Car 
© ible valve timing, American Honda, 100 W. Alondra 
gram scientist for NASA's Solar System : Né Ber 970, Gardeno CA 90747, Mercedes-Benz, One 
Exploration Division, says 1989FC’s : 5. Figueroa St, Carson CA 90248-4505, page 61 
: have had the effect of 20,000 hydrogen 
* bombs exploding, and would have left па. — Washington DC 20330, роде 54; Magellan mission to 
pog eft * Venus, Jet Propulsion Laboratory, 4800 Ook Grove Dr, 
sized city. Goddard Spore Flight Center, Greenbelt Rd., Greenbelt MD 
: Тһе asteroid come closer to Earth CET BM eee и Корне, 2и ent 
52; Pegasus booster, Orbital Sdences, 12500 Fair Lakes 
Cirde, Foiriox WA 22033, ond Hercules Aerospace Co., Her- 
ter, Rockwell International, 2730 E. Imperial Hwy, El 
Segundo СА 90245, and Messerschmitt-Bolkow-Blohm 
роде 60 
- CARS 
Von Dyke Ave., Warren МІ 48090, page 67; Corvette 
ZR-1, Chevrolet Motor Div, same as above, роде 69; Ford 


. Rd. МЕ, Suite 2160, Atlanta GA 30326, and Johnson Con- 
d University of Arizona astronomer who 
Lotus Cars USA, 1655 Lakes Pkwy, Lawrenceville GA 
, Div, 2860 Clark Ave., Detroit MI 48232, роде 52; Var- 
Indeed. Bevan French, advanced pro- 
Mercedes Dr, Montvale NJ 07645-0350, ond Nissan, 18501 
46,000-mph collision with Earth would 
Lacrosse spy satellite, US. Air Force, The Pentagon, 
. crater large enough to destroy a good- : pasadena CA 91109, poge 72; Mission to Planet Earth, 
| Laboratory 4800 Oak Grove Dr, Pasadena СА 91109, page 
· than any recorded since Hermes in : 
. cules Plaza, Wilmington DE 19894, роде 67; X-31 figh- 
GmbH, Box 801109, D-800 Munich 80, West Germany, 
* Chevrolet Lumina APV, Chevrolet Motor Cor Div, 30007 
* AWD Aerostar Minivan, Ford Motor Co, Rotunda Dr 
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ter Dr, Irvine СА 92718, page 54; Marda Мила, Mazda 
Motor of America, some as above, роде 58; Mercedes- 
b" Benz SL roadster, Mercedes-Benz, One Mercedes Dr., 

» Montvale NJ 07645-0350, poge 68; Nissan Infiniti 045, 
| Nissan, 18501 5. Figueroa St., Corson CA 90248-4505, 
poge 70; Nissan Turbo 3007X, Nissan, same os above, 
Fo poge 69; Porsche 911 Carrera 4, Porsche North America, 
Box 10911, Reno NV 89520-3911, page 71; Toyota Lexus 
P 15400, Toyoto, 19001 5. Western Æe., Torrance СА 90509, 
page 51 


COMPUTERS AND ELECTRONICS 

Bear alarm, Rabbit Systems, 100 Wilshire Blvd., Santo 
Monica СА 90401, page 54; Financial calculator, Texas 
Instruments, Box 650311, MS 3919, Dallas TX 75265, page 
57; GPS receiver, Mogellan Systems, 260 E. Huntington 
Dr, Morovia СА 91016, page 68; Memo toker, Sony 
Corp. of Americo, Corporate Communications Dept., 9 М 
57th St., New York NY 10019, page 60; Micro TAC per- 
sonal telephone, Motorola, 1501 W. Shore Dr, Room 
- 5207, Arlington Heights IL 60004, poge 50; NeXT com- 
: ag NeXT, 3475 Deer Creek Rd., Palo Alto СА 94304, 
page 70; Talking dictionary, Fronklin Computers Corp., 
122 Burrs Rd., Mt. Holly NJ 08060, poge 53; Ultralight 
computer, NEC Home Eledronis, 1255 Michael Dr, Wood 
Dale IL 60191, page 55; Voice translator, Advanced 
Produds and Technologies, World Headquarters, 15444 НЕ. 
95th St, Redmond WA 98052, роде 68; Writing phone, 
Sanyo Fisher, 21350 Lassen St., Box 2329, Chatsworth CA 
91311-2329, page 57 


HOME PRODUCTS AND TECHNOLOGY 
BilleeBord, Imaginative Materials Group, 1580 Industrial 
Ave., Norco CA 91760, роде 65; Clear-type exterior 
trim, Weyerhaeuser Co., Box 467047, Atlanta GA 30346, 
particles toward surfaces. Once attached, : page 59; Copper Cricket solar water heater, Soge Ad- 
. , bos * vance Corp., 4209 W. Sixth Ave., Suite A, Eugene OR 
. they won't be inhaled. * AME. кылы Cancel valeo Sed MON. NO 
· Тһе No-Rad generator grew out of 


. 24th Ае. 5., Minneapolis MM 55425, page 64; Gypson- 
: research by Drs. Dade Moeller, Edward : ite gypsum fiberboard, Highland American of Rhode 
Maher, and Stephen Rudnick at the Island, Box 4340, East Providence RI 02914, and Furman 
Harvard School of Public Health in 


Lumber, Box 96, Astor Station, Boston MA 02123, page 
53; HydroTech 2000, Corrier, Box 4808, Corrier Pkwy, 
Boston. It is produced by lon Systems in 
Berkeley, Calif. 


Syrocuse NY 13221, роде 52; No-rad radon remover, 
lon Systems, 2546 10% SL, Berkeley CA 94710, роде 73; 

List price? $350. Installation? Plug it 
in. Finally, there's a simple fix for 


Self-sealing louver, Webb Manufacturing, 1201 Maple 
Ave., Conneaut OH 44030-0707, page 65; Soft Pave, 

houses with moderately elevated radon. 

: (Really hot houses need more help.) 


the gaseous radon that damages the 
lungs, but the solid radioactive particles 


` created when radon decays. It is against 
: these particles that the No-Rad works. 
: Те machine contains a positive-ion 
: generator, which enhances the inherent 
: charge on the particles, causing them to 
: adhere readily to walls and other sur- 
faces. And it has a fan, which speeds the 
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Carlisle Tire & Rubber Co., Box 99, Carlisle PA 17013, 
page 61; Тотай койса, Dow Chemical Co., Box 
1206, Midland MI 48674, page 56; Two-fer track lights, 
Capri Lighting, 6430 E. Slauson Ave., Los Angeles CA 
90040, роде 59; Weyerhaeuser DesignCenter, Innovis 
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Interactive Technologies, 3330 Eighth Ave. S., Suite 200, 
Federal Woy WA 98003, page 68 


PHOTOGRAPHY 

Conon EOS 1, Conon USA , One Canon Plora, Lake Suc- 
cess NY 11042-1113, page 51; Kodak Stretch 35, 
Eostmon Kodak Co., 901 Elmgrove Rd., Rochester NY 
14650, poge 69; Leica Ré, Leka USA, 156 Ludlow Ave., 
Northvale NJ 07647, роде 64; Minolta 5000 camera, 
Minolta Corp., 101 Willioms Dr, Ramsey NJ 07446, page 
58; Nikon F4, Nikon, 623 Stewort Ave., Garden City NY 
11530-4763, page 66; Pentax 10 900, Pentax Corp., 35 
Inverness Dr. E., Englewood CO 80112, page 71; Ricoh 
Mirai, Ricoh Consumer Products Div, 155 Possoic Ave., 
Fairfield NJ 07006, page 54; Card camera, Toshiba 


. America, 82 Totowa Rd., Wayne NJ 07470, poge 53 


ot Southfield, Box 1522-A, Dearborn МІ 48121, page 57; . 
Mazda 323, Mazda Motor of America 7755 Irvine Cen- . 
. Livingston NJ 07039-0486, poge 72; Mon-reusable hy- 


, 3-0 Systems, 26081 Аме, Holl, 
СА 91355, page 64; Asteroid 1989FC, University 
izona, Dr. Henry Holt, Tucson AZ 85721, page 73; 
code for bees, USDA-ARS, Corl Hayden Bee Research 

Center, 2000 E. Allen Rd., Tucson AZ 85719, page 54; 

Beer keeper, Aquonautics Corp, 980 Atlantic Ave., Suite 
101, Alameda СА 94501, page 69: Bubble-film copiers, 
Seiko Mead Co., 3385 Newmark Dr, Miomisburg OH 

45342, page 58; Bug vacuum, Driscoll Strawberry Asso- 
dates, Research Div, 404 San Juan Rd., Watsonville CA 
95076, page 71; Cold fusion, Brigham Young University 
Steven Jones, Provo UT 84602, роде 53; Cold weather 
dothing, Northern Outfitters, Division of Phillips Industries, 


Short Hills NJ 07078-0905, ii 67, High-resolution 
broadcast, RCA, 600 N. Sherman Ae., Indianapolis IN 
45201, page 66; Lifesign nicotine withdrawl device, 
Health Innovations, 12355 Sunrise Valley Dr, Suite 200, 
Reston МА 22091, poge 70; Madagascar fish, American 
Museum of Natural History, Central Pork W at 79th St., 
New York NY 10024-5192, page 60; Magnum XL-200 
roller coaster, Cedor Point, Box 5006, Sandusky OH 
44871-8006, page 56; Moth-eye blood-typing test 
strips, P А Technology, 279 Princeton Rd., Hightstown NJ 
08520, page 68; Muscle subs winner, US. Моо! Acad- 
ету Public Affairs Office, Annapolis MD 21402, роде 67; 
Neural chip, Bellcore, 290 W. Mt. Pleasont Awe., 


podermic syringe, Johns Hopkins Applied Physics Lob- 
oratory, John Hopkins Rd., Building 6, Laurel MD 20707, 
poge 59; Private Eyes eye disploy, Reflection Technol- 
ogy, 240 Beor Hill Rd., Watham, MA 02154, poge 65; 

Rechargeable lithium batteries, Moli Energy Lid., 3958 
Myrtle St., Burnaby B.C. Canada V5C 462, page 56; Scan- 
ning microscopy, U.C. at Santa Barbara, Paul Hansma, 
Sonta Barbara CA 93106, poge 69; Shutter-dome sta- 
dium, Robbie Architects, 174 Saint George St., Toronto 
Ontario MSR 2M9, page 55; Super optical microscope, 
Cornell University, Michael Isoncson, Ithaca NY 14850, poge 
61; Tri-hull ship, Innerspace Corp., 1138 E. Edna Place, 
Covina СА 91724, роде 64; Z-partice discovered, Son- 
ford Linear Accelerator Center Bin 80, Box 4349, Stanford 
СА 94309, page 59 
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Chain-sow choke injector, Sochs-Dolmar, Box 78526, 
Shreveport LA 71137-8526, page 66; Cordless tools, 
Panasonic Industrial Co., Two Panasonic Way, Secaucus NJ 
07094, poge 61; Hands-Off AutoStart, Walbro Corp., 
6242 Garfield St., Coss City МІ 48726, poge 64; Hydro- 
static transmission, American Hondo Motor, 100 W. 
Alondro Bivd., Gardena CA 90247, page 57; Jonsered 
turbo chain sew, Tihon Equipment Co., Box 68, Rye NH 
03870, роде 67; One-hand damp, Americon Tool Com- 
ponies, Box 337, De Witt NE 68341, poge 53; Power 
Station, Shopsmith, 3931 Image Dr, Dayton OH 45414-2591, 
poge 56; Random orbit somder, Porter-Coble Corp., Вох 
2468, Jadson TN 38302-2468, роде 55; RedMax Recip- 
госайй brush trimmer, Komatsu Zenoah America, 1505 
Pavilion Place, Suite A, Norcross GA 30093, page 55; 
Structured carbide cutting tools, L. R. Oliver & Co., 
9974 Dixie Hwy, Anchorville MI 48004, page 51 


VIDEO 

14-inch LCD, Sharp Electronics Corp., Sharp Plaza, 
Mahwoh NJ 07430-2135, page 61; А-1 camcorder, Conon 
US.A, One Conon Plaza, Lake Success NY 11042-1113, 
роде 65; CD-1, Philips Consumer Electronics Div, One 
Philips Dr, Knoxville TN 37914-1810, page 50; LV. player, 


. Pioneer Electronics USA, 2265 E. 220th St., Long Beach 


CA 90801-1720, page 70; Dual VCR, Go Video, 4141 
N. Scottsdale, Suite 204, Scottsdale AZ 85251, page 72; 
of America, One Panasonic Way, Secaucus NJ 07094, роде 
65; Programmable TV, Zenith Eledronics Corp., 1000 
Milwaukee Ave., Glenview IL 60025, page 71; Talking 
VCR, Panasonit Co., Matsushita Electric Corp. of America, 
One Panasonic Woy, Secaucus NJ 07094, роде 66; Two- 
eyed camera, Panasonic Co., same as above, page 60 
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63 positive-action keys with | 
audible click and familiar | 
QWERTY keyboard | 


80C88 static CMOS 


processor runs at 
4.9152 MHz 


{ 
V. Sheet 


32-pin connector for 

RAM/ROM Memory 
Cards (replace floppy 
disks for storing data 
and programs) 


Measures 7.8" x4.1" x 1.27 


Weighs 15.87 от. 
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| 
Includes 5 applications: 
spreadsheet (Lotus* 1-2-3" 
file-compatible), word process- 
ing (ASCII file-compatible), 
telephone/laddress book with 
tone dialing, appointment 
diary with multiple alarms, 
and calculator 


| Do n ered | 


256x64 pixel graphics 


128K continuously 
mode: 408 text mode 


Б КАМ, externally | 
expandable, and 256K in- (with a moveable windo! 


ternal ROM with DOS, | on 80x25 character 
BIOS, and applications | display) 
| 


60-pin expansion bus 


Super-twist LCD screen 


Introducing the first PC that fits in gm 


your palm and weighs less 


than a poun 


Imagine — reaching into your pocket — 
and pulling out a computer! 

Introducing the Portfolio™ by Atari: It 
weighs less than a pound. Its system com- 
mands are MS-DOS compatible. And it 


costs a fraction of what you might expect. .<~ 


At about the size of a paperback book, 
it fits right in the palm of your hand. 
You might call it a “palmtop!” 

Take it on the plane with you...on a 
sales call. . .or in your car. . .or to an im- 
portant lunch. It's so small and light, you'll 
forget it’s there. And you'll be able to write 
memos, enter sales orders, schedule appoint- 
ments — almost everything youd do on your 
office computer! 


With five vital applications — even 
a spreadsheet! 


fel — The Portfolio" comes 
complete with five important 
applications. You can upload 
З and download your Lotus 
Seam 12- files into the 127- 
e. = column-by-255-row spread- 
sheet. Write memos and letters 
on the basic word processor, 
then upload them as ASCII files 
into WordPerfect or other word pro- 
cessing software on your office computer. 
You'll also have a phone/address directory 
(with RAM cards, holds virtually unlimited 
numbers of addresses!) with phone autodialer, 
an appointment calendar and a five-memory 
calculator with an editable tape of calcula- 
tions. Choose menus and messages in English, 


French, or German. 


А. ATARU 

| MEMORY 
y. N am a 

J АЕ! 128 Kilobytes 


Connect this palmtop to your 
office computer. 


A whole system of peripherals ex- 
pands this palm-sized marvel to a com- 
plete “mini office" for business people 
cm on the go. 
— ^ Back at the office, upload 
your work into your office 
computer. Or print it on your 
~ office printer. 
| Because the Portfolio" uses 
j MS-DOS 2.11 compatible com- 
"es" mands, many popular PC software 
programs are now being adapted and 
will soon be available. 


= uu 


Peripherals and accessories: 


Bl Smart Parallel Interface. Interface to 

parallel printers and exchange files 

with PCs. Includes file transfer soft- 

ware for IBM PC and compatibles. . ... .... $ 49.95 
Bl Serial Interface. Standard and complete 

RS-232C interface for modems, printers, 


and other serial devices. ................ $ 79.95 
Ш RAM Memory Cards 
DO evi еН ИГИН $ 7995 
Dp qee— er nee Dos 
Dp oo M RT CNRC. $199.95 
a ^C Ada or ooo ECCE GS $ 9.95 
Runs for weeks on 
three АА batteries. 


Unlike other portables with 
power that lasts a few hours (about 
half a plane ride), the Portfolio" gives you 
six to eight weeks of use with three stan- 
dard АА batteries. 

Now you can fly all over the globe with- 
out running out of power in the middle of 
your plane ride. And you'll never have to 
lug a heavy Ni-Cad battery with you again. 


AK ATARI 


А computer for everyone. 
WordPerfect is a registered trademark of WordPerfect Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. MS-DOS is a registered trademark of 
Microsoft Corp. IBM is a registered trademark of International Business Machines Corp. Atari? the Atari logo, and Portfolio" are trademarks or registered trademarks of Atari Corporation. 


Actual Price. 


$3995 


Call now — and hold the Portfolio" 
han 


in your 


Take advantage of our "try-me-free guarantee: 
Order your Portfolio™ today and keep it in 
your pocket, purse, or briefcase. If at the 
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Maestro of the Meissner 
magnetic levitational effect, 
inventor Frank Reick is mold- 
ing superconductors into un- 
conventional bearings. 


By ARTHUR FISHER 


irst, Frank Reick pours liquid 

nitrogen from a thermos into 

a plastic cup holding a red- 

rimmed, black-cored object, to 

the accompaniment of much 
seething and bubbling and a cloud of 
white vapor. 

Next, he gingerly sets a small disc 
magnet over the object. Voilà! The 
magnet floats a fraction of an inch 
above. Then, like a magician proving 
that the lady he has just levitated is 
not suspended by invisible wires, he 
passes a long white feather through 
the gap under the magnet. (The 
feather, incidentally, comes from a pet 
white-crested cockatoo his wife calls 
"Sweet Pea," but he calls “Killer.”) 

50 far, this is not really an exciting 
business. I have probably seen several 
dozen similar demonstrations of the 
Meissner effect, the ability of a super- 
conductor to exclude magnetic fields 
and thus levitate, or be levitated by, 
a magnet. These magic acts became 
child's play with the advent, three 
years ago, of high-temperature super- 
conductors: materials that turned su- 
perconducting at temperatures above 
wohne. cannet: 77 degrees Kelvin, the boiling point 
of cheap, easy-to-handle liquid nitro- 
gen [“Superconductivity,” April '88]. 

This demonstration, however, is 
quite different. Reick is levitating a 
magnet over a material that is not 
only not a superconductor, but is an 
insulator—epoxy resin. And he's done 
the same thing with a variety of other 
“impossible” materials: polyester resin, 
silicone rubber, even paint, although 
that's trickier. 

How does he do it? Reick has dis- 
covered how to impregnate all man- 
ner of materials with superconductors, 
exhibiting a powerful Meissner effect. 
Although these materials will not 
then superconduct—that is, allow the 
passage of electric current with no 


Wielding a feather from his white-crested cockatoo, inventor Frank Reick levitates a magnet 

above one of his superconducting devices (top). Above left, his high-quality superconducting material 
is bonded to an aluminum foam, which serves as a heat sink. Above right, the superconductor is 
embedded in an epoxy-resin matrix, which has been molded inside a polystyrene cap plug. 
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resistance—they will repel magnetic 
lines of force. They can therefore be 
adapted to a number of signally use- 
ful applications: frictionless bearings 
for one. 

It takes a special kind of inventive 
mind to discard what most see as the 
most valuable property of supercon- 
ductors and instead seize upon the 
Meissner effect to capitalize on. It's 
exactly the kind of mind residing in 
the lofty, balding dome of Frank Reick, 
inventor extraordinaire. Independent, 
iconoclastic, he is best known as the 
developer of Tufoil, a very-low-fric- 
tion lubricant, manufactured and mar- 
keted by his own company, Fluoramics 
Inc. But he holds some two dozen pa- 
tents in a diversity of fields, includ- 
ing command and control systems, 
high-vacuum technology, and X-band 
radar detectors. 

One of his most recent patent ap- 
plications has been on the kind of de- 
vice he showed me in his northern 
New Jersey office/lab/factory. It cov- 
ers moldable plastic high-temperature 
superconductors that can be drilled, 
milled, or turned easily, unlike con- 
ventional copper ceramic materials, 
which are quite brittle. 

Reick does not suffer big science, or 
big companies, lightly. And he does 
not display undue modesty: "I'm one 
of the world's best inventors, and a 
lot of people know it. 


Against the grain 


"What should an individual inven- 
tor working on superconductors try to 
do? I’m not trying to compete with 
IBM or Bellcore or Bell Labs. Those 
guys are trying to ram a square peg 
into a round hole, trying to make 
wires, thin-film devices—a waste of 
time. The biggest application is going 
to be something outrageously simple, 
something that just drops into the 
groove and works. People who run big 
science have a lot of money, often other 
peoples money. But around here, ev- 
erything I do 1s with my bucks, so I'm 
damned if I’m going to go down more 
blind alleys than I have to. I can't af- 
ford to think big—I have to think 
small." 

That approach has achieved what 
Reick describes as the best supercon- 
ductors in the world. 

Reick's patent has to do with the 
unique fabrication technique he has 


developed. The finished superconduc- 
tor is chemically identical to the 
"conventional" yttrium/barium/copper 
oxide material (the so-called *1-2-3" 
compound) discovered a few years ago. 
But the way he makes it is decidedly 
unconventional. 

Making margaritas 

"I don't start with copper oxide, 
which is very hard. I use copper car- 
bonate, which is a soft, sort of fluffy 
green fiber, and has the advantage of 
yielding a very fine particle size. This 
goes into a Waring blender with yt- 
trium oxide and barium carbonate, all 
in powder form. I can air-blend my 
ingredients—a kind of superconductor 
margarita—to get a fantastic unifor- 
mity, which you cant get by grinding 
a hard ceramic like copper oxide in a 
mortar and pestle. We get a very fine 
fluff, heat it in a furnace till it forms a 
clinker, then grind it fine.” 

At this point, says Reick, all the car- 
bon has burned off as carbon dioxide, 
and what is left is the 1-2-3 supercon- 
ductor. But he had trouble making the 
powder into superconductor pellets. “Га 
take them out of the press, and they’d 
crumble. I thought there must be a 
way to reinforce them, and one day it 
dawned on me to try spectrographic- 
grade cellulose. It's ash-free, so there's 
no residue. 

"Now," says the inventor, "after we 
grind the stuff up, we add high-grade 
cellulose and Teflon, put the mix in 
a high-temperature furnace—up to one 
thousand degrees Celsius—flow oxy- 
gen in a highly controlled way through 
an ultraviolet field so we generate 
ozone, and let the gas interact with the 
mixture for the final oxidation of the 
superconductor. The cellulose burns 
out, leaving a highly porous material 
so lots of oxygen can flow through. So 
not only do we find that it makes the 
stuff beautifully moldable, but a much 
better superconductor.” 

The Teflon? “We add a small percent- 
age of Teflon simply because we get a 
better superconductor with it.” 


A super superconductor 


The resulting product is relatively 
insensitive to moisture, not brittle, and 
can be bonded to or molded with ma- 
terials that have their own desirable 
properties, such as impact-resistant, 
corrosion-proof plastics. 


One likely near-term application, 
Reick believes, is for magnetically 
shielded instruments. If two supercon- 
ducting hemispheres are put together, 
says Reick, the interior will be a re- 
gion free of magnetic fields. 

“This opens all kinds of possibilities 
for scientific instruments that need to 
be magnetically shielded,” says Reick, 
"infrared detectors aboard satellites, 
for example. We could make shielded 
microwave cavities very easily. And 
we could get rid of the cumbersome 
stacked shielding coils around 
SQUIDs [superconducting quantum 
interference devices] used for ultra- 
sensitive measurements of the brain's 
magnetism. Magnetic fields make 
lots of mischief—cause all kinds 
of noise and interference. Conven- 
tional shielding methods could nev- 
er be as good as Meissner-effect 
shielding." 


Space bearings 


The other major application Reick 
anticipates is frictionless bearings for 
spacecraft. 

"NASA has a five- or six-million-dol- 
lar project going on right now to de- 
velop bearings for space use," says 
Reick. The idea of superconducting 
bearings in space is an appealing one 
because cryogenic temperatures are 
available without the need for refrig- 
eration. “You have seventy-seven K all 
over the place,” says Reick. “And it is 
very simple for me to mold a bearing 
to get absolute freedom from friction.” 

Reick points out that lubrication 
problems in space are ferocious. “It’s a 
nightmare,” he says. “You have devices 
that are exposed to high vacuum for a 
long time. They decide not to work 
after six months because the volatile 
components have outgassed, and the 
whole thing has polymerized; it’s a 
bloody mess. 

“Now we can make bearings out of 
these superconductors, and when they 
get into space they levitate—you have 
nothing to worry about.” 

Looking further into the future, 
Reick says that the possible uses for 
these devices are limited only by the 
imagination of scientists and engi- 
neers. "We can mold them any size, 
any shape,” he says with a confident 
grin. “You want one the size of the 
Queen Mary? Send money, we'll make 
you one.” 
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lhe introductions of the V8-powered Lexus LS 400 and Infiniti Q45 are the opening 
salvos in an all-out war for supremacy in the luxury sport sedan market. These upstarts 
from the East do battle with the Teutonic old guard—the Mercedes-Benz 560SEL and 
BMW 735iL—along with Audi's latest all-wheel-drive V8 model, to see who will dominate. 


By DON SHERMAN 


PHOTOS BY JOHN B. CARNETT 


ach year, the Japanese 
raise the bar one notch 
higher. Their penetra- 
tion of the American 
automobile market be- 
gan modestly in the 
early '60s with inex- 
pensive subcompact 
cars and mini-pickup 
trucks. In the mid-’70s, Honda moved 
aggressively upmarket with the Ac- 
cord. Gradually, other niches have 
been filled with one impressive model 
after another: sport-utilities, mini- 
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vans, two-seat sports cars, larger and 
larger family sedans. Painstakingly, 
the nine Asian car makers established 
their reputations on a bedrock of in- 
novation, technology, and value. 
Now, as one decade ends and a new 
one begins, the two largest Japanese 
car builders— Nissan and Toyota— are 
poised at the brink of their most am- 
bitious undertaking: a pair of large 
and powerful sport sedans that are 
such a departure, they wear new name- 
plates. The Infiniti Q45 by Nissan and 
Toyota’s Lexus LS 400 are by far the 


most sophisticated and expensive au- 
tomobiles ever built in Japan. 
Breaking into the high-performance 
luxury-sedan ranks will not be easy. 
POPULAR SCIENCE assembled a tough 
trio of competitors to greet the Japa- 
nese flagships on their maiden voyage 
to America. The Audi V8, the BMW 
735iL, and the Mercedes-Benz 560SEL 
comprise a daunting welcoming party. 
Together, the Germans have it all 
—blazing speed, brilliant technology, 
and sterling reputation. If the Q45 and 
LS 400 can salute this crew without 
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flinching, it will be smooth sailing for 
the flagship armada from Japan. 

This is purposely not a comparison 
test of perfectly matched contenders. 
All five cars have four doors, seating 
for five, and sport sedan pretensions, 
but from that common ground, each 
car goes its own way to contribute to 
the automotive state of the art. For 
example, the BMW 73511, is powered 
by a 3.4-liter six-cylinder engine while 
the other four sedans are powered by 
V8s of varying size. While the BMW 
and Mercedes use less sophisticated 
SOHC two-valve-per-cylinder valve 
trains, the Audi, the Infiniti, and the 
Lexus benefit from DOHC 32-valve de- 
signs. Four of the five contenders use 
the standard rear-drive layout while 
the Audi V8 boasts full-time four- 
wheel drive (see box, Getting a Grip 
on the Road). 

All five models are stopped reliably 
by anti-lock brakes, and advanced 
electronics manage various engine, 
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transmission, and creature-comfort 
functions. An air bag is provided for 
the driver in every car. The steer- 
ing and suspension systems are tuned 
for consummate grace at extralegal 
speeds, but the approaches to this end 
vary. The Infiniti is unique in employ- 
ing a multi-link suspension layout in 
front. BMW and Mercedes rely on 
recirculating-ball steering gears, while 
the other three sport sedans use rack- 
and-pinion guidance systems. 

Price and size also vary from car to 
car. The Lexus is the lightest, second 
smallest (to the Audi), and the least 
expensive car in the group with а 
$35,000 base price. The Mercedes- 
Benz 560SEL lies at the other ex- 
treme. With a wheelbase just a tick 
shorter than a Cadillac Brougham's, 
a curb weight of 4,040 pounds, and a 
steep $72,280 price tag, the big Benz 
is truly this test's heavyweight. 

Historically, the Japanese have 
staked their reputation on the aggres- 
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The competition lines up, left to right: Lexus LS 
400, Mercedes-Benz 560SEL, Infiniti Q45, Audi 
V8, BMW 735iL. 


sive implementation of advanced tech- 
nology. Toward this end, the Infiniti- 
Lexus duo introduces three signifi- 
cant developments to this class. The 
Lexus LS 400 has an optional traction- 
control system that applies the brakes 
and closes a throttle plate in the en- 
gine's intake tract if a driving wheel 
begins to spin. Variable-valve timing 
is used on the intake side of the In- 
finitis V8 engine to improve torque. 
The Infiniti also offers an optional 
four-wheel-steering system, although 

our test car was not so equipped. 
Speed is the essence of these broad- 
shouldered highway bruisers. All ben- 
efit from at least 200 horsepower, and 
with the exception of the Mercedes, all 
have coefficients of drag that hover 
Continued 
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near or below the 0.30 mark. All five 
can double the 65-mph Interstate 
speed limit with ease. However, at the 
test track, we found a distinct pecking 
order in acceleration results: Even 
though it doesn't have the highest 
power-to-weight ratio, the Mercedes 
won the 0-to-60-mph sprint with a 
1.2-second time. While the Infiniti has 
more torque and horsepower availa- 
ble at high rpm, the Mercedes uses 
the brute force of more piston displace- 
ment to produce greater output at low 
to medium engine speed. The slowest 
car in the field was the BMW, at 9.6 
seconds in the 0-to-60-mph race. (Be- 
fore you write off the Bimmer as a 
laggard, however, there is a V12-pow- 
ered 750iL available for those who 
need more punch, although you must 
be willing to pay an extra $13,000 for 
the powerful privilege.) The pair of 
Japanese sedans took second and third 
place at the drag strip: The 4.5-liter 
Infiniti Q45 demonstrated a 0.3-second 
acceleration edge over the four-liter 
Lexus LS 400. The small-engined 
Audi V8 finished fourth overall. Its 
maker chose modest piston displace- 
ment in the interest of fuel economy, 
but 14 mpg on the EPA's city-driving 
cycle is not something to brag about. 
Nor is the gas-guzzler tax levied 
against the Audi and every other car 
in the test except the Lexus LS 400. 


Sure stoppers 


The results were far closer in brak- 
ing tests. Here, the combination of 
low-profile radial tires and anti-lock 
brakes resulted in similar stopping 
performances for all except the Lexus, 
which on average required roughly 10 
extra feet to stop from 60 mph. 

Interestingly enough, the Lexus 
turned in excellent results in handling 
tests that rely on cornering traction. 
Here, the agile BMW 735iL topped the 
field by winning two out of three con- 
tests (road-holding adhesion on the 
skid pad and the double-lane-change 
test). At the other extreme, the Infiniti 
had the lowest traction on the skid pad 
(0.71 g) and finished mid-pack in the 
double-lane change and slalom con- 
test. The all-wheel-drive Audi had the 
most stable feel in dynamic handling 
tests, scored an outright win in the 
slalom, and was just behind the BMW 
in road-holding. Throughout the dy- 
namic testing phase, the Mercedes 


The Audi V8 (top) gracefully slips through the 
cones of the slalom for the best overall time of 
the group. The Lexus LS 400 (bottom) rolls 
heavily, but manages to finish mid-pack, while 
the Mercedes-Benz 560SEL (center) lifts the 
driver's side front wheel to struggle through the 
course at the slowest average speed. 


felt somewhat clumsy, lacked in grip, 
and was prone to heavy understeer. 

In the last test conducted at the 
track—interior sound level measure- 
ments—the Japanese models also 
showed the German brands that they 
are serious about elbowing into this 
prestigious class. The Infiniti Q45 was 
the quietest at idle; during full-throt- 
tle acceleration, the Lexus raised the 
least ruckus. Cruising at 60 mph the 
two Japanese models tied and sand- 
wiched neatly between the best and 
the worst German models. 

In our battery of objective tests no 
car scored a knockout. Throughout, 
the Infiniti and the Lexus ran with 
the established brands, pulling ahead 
in certain areas, backing off slightly 
in others. Clearly, both of the Japanese 
challengers have sufficient dynamic 
performance to be considered legiti- 
mate pretenders to the high-priced 
sport-sedan throne. 


On the road 


After more than 3,000 miles of driv- 
ing these cars, distinctive personality 
traits emerged that are even more 
significant than our documented per- 
formance results. 

For example, the long wheelbase 
Mercedes-Benz became the instant 
choice when it was time to load up 
the test crew and break for dinner. 
With limousine-grade legroom in back, 
wedge-shaped foot rests, and split-seat 
backs that recline at the touch of a 
switch, this car feels rich and accom- 
modating. However, not even the Mer- 
cedes offers a true five-passenger in- 
terior. While a seat belt is provided, 
the center position in the back seat is 
invariably made uncomfortable by the 
space needed for the drive line to the 
rear wheels. The smallest car in the 
field, the Audi V8, which is about the 
same size as a Ford Taurus, suffers 
the most: Rear knee- and elbowroom 
is tight, and the drive-line tunnel 1s 
high and wide. 

The Lexus LS 400 quickly distin- 
guished itself as the comfort king. It 
glides over ragged pavement with a 
ride so sweet the shock absorbers seem 
to be filled with honey. The overall pol- 
ish of the LS 400’s drive line rein- 
forced the impression that this car of- 
fers a major comfort advantage. The 
sophisticated V8 hums quietly, wheth- 
er you're cruising at 55 mph or charg- 
ing out of a hairpin turn with the 
transmission locked in a lower gear 
and the tachometer needle crowding 
the 6,200-rpm redline. The transmis- 
sion is smooth and efficient. Most 
shifts are undetectable, thanks to com- 
munication between the engine and 
transmission control electronics. Dur- 

Continued 


ACCELERATION 0—60 mph (sec.) 


Both the Lexus LS 400 
(top) and the Infiniti 
Q45 (bottom) have easy- 
to-read gauges; the 
Q45’s instrument panel 
looks more integrated 
and modern. An electro- 
luminescent display 
makes the LS 400's 
gauges appear to float 
in front of the instru- 
ment panel for better 
illumination. 


BRAKING 60-0 mph (ft.) _ 
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POPULAR SCIENCE TEST RESULTS 


Mercedes-Benz 560SEL - 


Lexus 15 400 


Infiniti Q45 
BMW 735iL 


ACCELERATION 


and HANDLING 
0-60 mph BEI cenis i dens 
30-50 mph (sec)... 
50-70 mph (set.)..... 
Double-lone de inp. 
Slalom (mph) .... 
Road-holding lg)... 


BRAKES 
60-0 mph cold (ft. ......... MN 
50-0 mph warm [ft.)..... аа 
60-0 mph hot (ft) .... 


INTERIOR NOISE 


Bea RRRRA ERU ee rere tree н ч RR PERRA RR 


DU REN ЖУТУ ou | ALME | 35L lb | 40L V8 5.6L VB. 


Valve ООМА | DOHC, 4 valve/ cylinder SOHC, 2 valve/ cylinder DOHC, 4 volve/cylinder SOHC, 2 valve/cylinder 
Power at engine speed (hp @ rpm)... 240 @ 5,800 208 @ 5,700 | 250 @ 5,600 238 @ 4,800 

Torque ot engine que к 4. @ em) 245 @ 4000 225 @ 4,000 | 260 @ 4 400 287 @ 3,500 
Compression ratio... 10.6:] 90:1 10.0:1 90:1 


4-speed automalit 
| 4111 


4-speed automatic 
247:1 


со ИИИНИН 
Насі drive тойо... аана 


CHASSIS 


4-speed automatic 
391:1 


4-speed automatic 
382.1 


Front. suspension ................... шина... Independent, MacPherson Independent, MacPherson Independent, control arm, Independent, control arm, 
strut, coil spring, strut, coil spring, coil spring, coil spring, 
anti-roll bar anti-roll bar anti-roll bar anti-roll bar 

Rear зикрёпййй................... св. Independent, control arm, Independent, semi-trailing Independent, multi-link, Independent, semi-trailing 
coil spring arm, coil spring, anti-roll ber coil spring, anti-roll bar arm, coil spring, anti-roll bar 

Steering gear... | Ründtand-pinion, power "vcn. ball, power Rock-ond-pinion, power Recirculating ball, power 

Turning drede th) MT ARE eee 344 | 39.0 

Brakes... T—— | Disc, disc ABS Dist, disc ABS 

нА MILEAGE 

14 

е 18 


DIMENSIONS 
{өши (A) idR 


106.4 110.8 


196.7 


Width (in.)..... n.7 

Height tin)... 55.3 

Curb weight (lbs. J/ distribution. % н. "el. 3,860/54-46 4 040/53. 47 
Ll I n5 971 
Interior volume (си. ft}. 9g 100 


Trunk volume (oi. аттанан M 15 


| $58,000 


Bose price... $47,450 $35,000 

Price as tested ... 549.100 559 340 540,975 

Major options lover $10) ... Pearlescent paint 5450; Gas-guzzler tox 5850 Traction-control system 
Calif. emissions $150 $1,600; leather trim $1,400; 


CD player $900; moon roof 
$900 


PS SERVICEABILITY 
Total of 12 Mm of 60 "n items ........ 
Best (ешге... esc ш 
Worst боге... 


SPARE PARIS cost 
Brake pods, front... 
Brake pods, reat .. мар ro 
Front shock/strut insert п ind). "me 
Alternator... —— rT 
Ignition module ....................... 
Front bumper LLL acad 
Taillight lens... 


41 
Routine maintenance 
Plug access 


39 
Fuse пен 


| light engine compartment 


37 
Fuse access 


Spork-plug occess 


51 
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ing upshifts, engine torque is momen- 
tarily reduced by retarding the spark 
advance. A separate control system ad- 
justs transmission hydraulic pressure 
for optimum shift quality. 


New and old 


Ав an entire system, the Lexus 
power train works impressively well. 
Floor the throttle at cruising speed, 
and this car gathers velocity grace- 
fully. We experienced the opposite ex- 
treme in the Mercedes-Benz 560SEL. 
While its engine is remarkably pow- 
erful, the chassis and transmission 
seem archaic compared with those of 
the Lexus. Floor the gas pedal in the 


Mercedes and the tail squats, after | 


which there is a moment of modest 
acceleration while the transmission 
makes up its mind followed by a jerky 
downshift and a great leap forward. 
The 560SEL is the oldest design of the 
group, and, with its lack of power train 
poise, shows its age. 

By contrast, the Infiniti Q45's drive 
line feels muscular and eager for ex- 
ercise. The engine produces a potent 
mid-range surge and a pleasant full- 
throttle song without being boister- 
ous. Like the Lexus, the Infiniti's en- 
gine control computer is linked to the 
transmission control computer for 
smooth shifts. The Q45 feels signifi- 
cantly less refined, however, particu- 
larly on downshifts. 

The Audi and the BMW make do 
nicely with smaller engines. The Audi 
V8 is responsive at low rpm, but is 
slightly reluctant to climb past 5,000 
rpm, particularly when our route took 
us to 6,000 feet above sea level. The 
BMW is happy to rev, and it sings 
sweetly (though loudly) in the upper 
registers. Unfortunately, with two 
fewer cylinders, it can’t match either 


the smooth idle or low-end punch of | 


the V8-powered cars. 


Ne ee Xue eere PIER 
[Continued on page 102] 


Viewed from the most flattering angle, the Lexus 


LS 400 shows its traditionally styled grille and 


TRANSMISSION 


GETTING A GRIP ON THE ROAD 


Еа E та ае 
== 


rounded nose. The Infiniti's steeply raked rear 
window adds to its 0.29 coefficient of drag. 


CLUTCH PACK 


CENTER DIFFERENTIAL 


OUTPUT TO 
FRONT WHEELS 


Audi, the car maker that has earned a solid 
reputation for being at the leading edge of 
four-wheel-drive engineering, has gone one 
step further with the V8 model's Quattro 
all-wheel-drive system. Through a combina- 
tion of innovative mechanical design and 
electronic control, the system automatically 
adjusts how much torque to send to each 
wheel without any driver input. 

The center differential (see drawing above) 
divides torque from the transmission evenly 
between the front and rear when all four 
wheels have a good grip on the road. If any of 
the wheel-speed sensors in the anti-lock 
brakes detect a wheel suddenly turning faster 
than the others, a signal is sent to lock the 
differential's multi-plate clutch pack. All the 


REAR WHEELS 


torque can be sent forward if the rear wheels 
begin to spin, or sent to the rear if the front 
wheels are spinning. And in between there 
are infinite combinations to minimize wheel 
slip. From sensing the errant wheel to 
activating the hydraulic clutch pack, this 
process takes between 0.2 and 0.4 second. 

The V8's rear differential is fitted with 
Torsen gearing made by Gleason Power | 
Systems. It uses worm gears to send up to 80 
percent of the rear's torque mechanically to 
the side with the best traction if the other 
begins to slip. In effect, the Quattro system 
sends the engine's torque to where it can be 
most effectively used for sure-footed han- 
dling under a variety of road conditions. 
—Brian Nadel 
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Special brazing alloys and magnetism help create cutting 
tools with cone-shaped tungsten-carbide tips that cut like 
mad on anything from fiberglass boat hulls to brass. 


ÅNCHORVILLE, MICH. 

did what any kid experi- 
menting with a magnet 
does when he gets iron fil- 
ings to stand up like fur on 
the back of a frightened 
cat,” Lloyd Oliver told me as he rifled 
through an assortment of puffy-look- 


“| 
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By PHIL McCAFFERTY 


ing silver-colored wheels, shanked 
burrs, files, and other tools in his fac- 
tory overlooking Lake St. Clair. 

But the cutting teeth on those tools 
—the result of Oliver's magnetism 
experiments—have far more signifi- 
cance: They outcut and outlast just 
about any other abrasive or cutter. 


The tools, called structured carbide, 
or SSG (Oliver won't explain the let- 
ters), have aggressive cutting teeth 
that do not clog or heat up under load. 
Ive found that they'll work equally 
well on wood, virtually all plastics, 
elastomers, laminates, particleboard, 
brass, and bathroom tile—and they 


cut faster and with less effort than any 
other tool I’ve tried. Structured-car- 
bide drum-sander sleeves will outlast 
hundreds of sandpaper sleeves. Апа 
SSG hole saws can even punch holes 
in fiberglass, cinder blocks, and abra- 
sive-filled plastics. 

Though the material in the cutting 
teeth isn't unusual, its orientation 1s. 
Carbide, a compound of carbon and 
various refractory metals, can be near- 
ly diamond hard, and is commonly 
used as an abrasive. Sintered tung- 
sten carbide is used for the cutting tips 
of masonry bits and the teeth of top- 
quality circular-saw blades, for exam- 
ple. The carbide is crushed into coarse, 
rough-shaped grits, spread over a 
metal backing surface, and brazed in 
place. But this process leaves the grits 
lying somewhat willy-nilly. 

“Unstructured,” declared Oliver. Not 
all of the cutting edges are in an ef- 


With structured-carbide teeth, drum sanders, 
hole saws, burrs, donut wheels (one on angle 
grinder), router cutters, and files will outlast 
and outcut conventional tools on just about 
any tough material. 
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PHOTOS BY THE AUTHOR 


ficient cutting position. Many may be 
oriented flat or to the side. As a re- 
sult, the grits can rub, drag, and clog. 

But Oliver's structured cutting teeth 
all stand up and point outward, like 
rows of alligator fangs. Oliver offered 
a more apt analogy: “Under a micro- 
scope, my structured carbide looks like 
rows of basketballs with those orange 
highway-construction cones on top." I 
was visiting him in his factory to see 
how structured carbide is formed and 
why it works so well. 

We started our walk through the 
factory with a look at the tool bodies 
before they get their teeth. There were 
racks of smoothly machined, shanked 
steel burr bodies in many shapes, a 
variety of grinding-wheel bodies, steel 
tubing that would become sanding 
sleeves, and file blanks. Some shapes, 
Oliver said, such as the donut wheels, 
are precisely formed by spinning a 


Structured-carbide-tooth router 
cutters make quick work of abra- 
sive laminates and particleboard: 
One pass with a two-inch-dia- 
meter cutter carved this smooth 
section (above). Structured-car- 
bide-toothed files bite evenly 
across a sandwich of brass, wood, 
fiberglass, plastic, laminate, and 
aluminum (left). 


sheet of steel. ^We then clean the bod- 
ies and apply a specially concocted 
temporary adhesive to hold a single 
coating of the tiny steel balls onto the 
body," Oliver explained. 

The balls themselves— which may 
be only .015 inch in diameter—must 
be truly round, I learned, and both 
balls and the fine carbide grains must 
be of uniform size. The grains and the 
balls are sorted again and again for 
uniformity. In a final test for round- 
ness, the balls traverse a motorized, 


inclined slide that reminded me a bit 


of a powered gold-sluicing machine. 
Balls that are not quite perfect lop- 
sidedly wander slowly down the slide 
like a drunk trying to walk a straight 
line for a police officer. 

“It looks crazy, but it is the only 
darned thing that works," Oliver said 
of his homemade ball inspector. Only 

Continued 
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those that pass the test get 
to the station where balls are 
bonded to the tool bodies. 

I saw the ball-coated bod- 
ies go to a grain-processing 
room, where they were loaded 
into fixtures that would pro- 
vide the magnetic field. As 
the tool slowly rotated, the 
grayish carbide grains built 
up on the radii of the balls. 
Each different-shape tool re- 
quires a custom fixture to 
raise the grains correctly. 

Next the spiky tools passed 
an inspection station, then 
were bonded with a temporary 
adhesive in much the same 
way a hair stylist zaps a bouf- 
fant with hair spray. This was 
followed by an application of 
a special high-strength braz- 
ing alloy. 

These fragile assemblies 
were then loaded into a controlled- 
atmosphere vacuum furnace that first 
burned off the temporary adhesive and 
then fused everything together. The 
furnace's vacuum is important: With- 
out it, the constituents couldn't be 
braze-bonded. 


Torch that burr 


The end result? Tools that cut with 
the aggressiveness of a timber axe and 
the finesse of a surgical scalpel. Up 
or down, with the wood grain or 
against, right or left, it makes little 
difference. They have little tendency 
to clog. But if a material such as res- 
inous wood does clog the teeth and sol- 
vent won't remove the goo, it's no big 
deal. You can burn the burr clean with 
a blow torch without damaging it. And 
if you want to tone down the aggres- 
siveness a bit, you can dress the tool 
with a silicon-carbide honing stone to 
dub the cutting edges lightly. 

How did Oliver come to use mag- 


PHOTO BY THE AUTHOR 


86 | POPULARSCIENCE DECEMBER 1989 


A coarse structured-carbide burr (second from left) 
the same aggressiveness as a coarse steel burr (left), but the surface 
finish it provides is better After dressing the coarse structured-carbide 
burr with a silicon-carbide abrasive block, the resulting finish is im- 
proved and aggressiveness is tamed (second from right). A fine 
structured-carbide burr (right) is even smoother and less aggressive. 
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netism to form cutters? Working for 
a fiberglass-component manufacturer, 
Oliver found that it was difficult to 
machine the fiberglass, which is nas- 
tily abrasive. And its resins tended to 
clog conventional tools. 

It occurred to Oliver, who had pre- 
viously worked in the tungsten-car- 
bide industry, that some carbides are 
attracted by a magnetic field. But the 
random furriness that simple mag- 
netic attraction creates wouldnt have 
oriented the cutting edges properly ei- 
ther. Then he had another idea. 

“I knew that if I could fasten tiny 
steel spheres to a cutter body, each lit- 
tle ball would have its own magnetic 
field. The carbide grains should then 
stand up conelike on top of each ball," 
recalled Oliver. 

The magnetic field causes the car- 
bide grains to orient their longest axis 
radially out from each ball. By ma- 
nipulating the strength of the mag- 
netic field, or flux density, the grains 


cuts wil 


This close-up cross-section photo of structured-carbide teeth shows the formed by magnetic fields. The fragile assembly held temporarily by 
steel balls crowned with points of tungsten-carbide grains, which are 
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an adhesive, and then brazed in a furnace with a nickel-chrome alloy. 


are made to form a steep 
pyramid. 

Oliver soon developed rout- 
erlike cutters, shaped discs, 
and other tools that cut fiber- 
glass laminates with ease. In- 
spiration for other tools came 
from unlikely sources. 

А tire retreader who was 
using conventional abrasive 
wheels to grind rubber off old 
tires heard of the new cutters 
and sought Oliver. The man- 
ufacturer could grind 10,000 
tires with each grinding 
wheel. He challenged Oliver 
to make wheels that would 
last through 25,000 to 50,000 
tires. Instead, Oliver’s wheels 
will chew up to 300,000 old 
tires. 

Another application be- 
came apparent after a duck- 
decoy-making buddy of Oli- 
vers borrowed some of the smaller 
SSG tire-grinding wheels. The friend 
found the wheels great for cutting and 
shaping wood. So Oliver created a line 
of structured-carbide burrs and tools for 
the workshop, which he called Kutzall. 

Kutzall burrs come in several shapes 
with ¥s- and '4-inch shanks. The do- 
nut wheels work well for wood sculpt- 
ing; a shaped wheel is also available 
for a right-angle grinder. Most Kutzall 
tools come in a coarse (silver-colored) 
and fine (gold-colored) grade. (The col- 
ors come from acrylic paint, but they 
haven't worn off at all in my testing 
of the burrs.) Individual burrs cost 
about $10 to $19, depending on size 
and style. Sanding sleeves run from 
$14 to $23. (Both are less expensive 
in sets.) Gs) 
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WHERE YOU CAN GET 556 PRODUCTS 

Check with each company to see what is available. Dremel, 
4915 21st St., Racine WI 53406; L. R. Oliver & Co., 9974 
Dixie Hwy., Anchorville MI 48004; Woodcarver's Supply, Box 
8928, Norfolk МА 23503; Woodcraft Supply Corp., Box 4000, 
Woburn MA 01888 
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New From BLACK & DECKER 


Now...Get Peace of Mind With 


Instant Home Security... Just $99! 


Reliable, Affordable Protection For Your Home With No Installation! 


Introducing The 

Black & Decker Home Protector " 

With one out of 
every four home- 
owners falling vic- 
tim to crime this 
year, owning a 
reliable home 
security system 
isn't a luxury... 
it's a necessity! 
Until now, that's 
meant installing 
an expensive 
and complicated 
system of wires 
` and ugly sensing 
&. devices through- 

_ WWE" out your home, 

m. but not anymore! 


" Breakthrough Technology 
Gives You Instant Security! 
Now, thanks to Black & Decker's 
breakthrough wireless technology, 
‘you can enjoy complete home secur- 
ity as simply as plugging in a light. No 
wires, no tools, no hassles, because it 
works through your home's existing 
wiring! In fact, your System is so easy 
to use and install, you can take it with 
you when you move...or gc 

x on vacation. 


+, 


Just "Plug-In" 
the Control unit 
and the System 
is ready to operate! 


Reliable Protection...24 Hours А Day. 

The Home Protector™ System blankets 
your home and family with reliable secur- 
ity 24-hours-a-day. Now, whether you're 
leaving on vacation...a business trip...go- 
ing to work...or just around the corner to 
your local market...your home and family 
can enjoy truly reliable security. And the 
System's battery back-up ensures reliable 
security even if your power goes off! 


Here's How It Works 

The Black & Decker Home Protector 
System comes with a Controller, Motion 
Detector, Yard Sign, and Window/Door 
Decals. 

The Controller...the "brain" of the 
System...simply plugs into an ordinary 
electrical outlet. It offers five operating 
modes, to protect your home whether 
you're there or away, and includes a 
piercing 85-decibel alarm and battery 
backup. 

The Motion Detector can protect up 
to 1,850 square feet of living space. 
This passive infrared sensor may be set 
on a bookcase, tabletop, etc...or may be 
mounted on a wall. It projects a series 
of beams which can cover entire rooms, 
including doorways, windows, even adja- 
cent hallways up to 50 feet long. Once 
an intruder is caught by beams, the 
Motion Detec- 
tor sends a 


Infrared Motion 
Sensor creates a _ 
blanket of protection 


signal to the 
Controller which 
automatically 
sounds its loud, 
85-decibel alarm. 


Plus...lt's Easy 
To Add On! 

You can expand 
your Home Pro- 
tector System at 
any time with a 
wide range of 
accessories, inclu- 
ding Extra Motion 
Detectors, Out- 
door Sirens, Tele- 08 
phone Dialer/24-Hour OCT 
Monitoring Service, Lamp 
Commands which flash lights on and off, 
individual Entry Sensors for doors and 
windows, and more! These wireless 
components work off of your home's 
existing wiring, or are battery-operated — 
50, there is no inconvenient installation. 

Plus...A 30-Day Risk-Free Trial! 

We want you to try The Home Protector 
System in your own home for 50-days 
absolutely RISK FREE! If you're not com- 
pletely satisfied...send it back for a full 
refund...no questions asked! 


Call Toll-Free: 
1-800-231-9786 


ONLY $99..0RDER TODAY! l 
| YES! | want to order the Home Protector™ System, 
Model 91 30B for just $99*...PLUS $6.00 to cover 
shipping and handling! System includes Controller, 
Motion Detector, Yard Sign, and Window/Door 
Decals. *Please Add State & Local Sales Tax. 
Payment: с Check 
О MasterCard L] VISA 


О American Express 


Card 4: ‚ Exp. 


Signature 


Telephone 


Ship To: 


Name 
Address 
ТО sa 
f t 
Ф BLACKS DECKER 
Home Protector'* System 
^... Вох 5259, Clifton, NJ 07012 | 
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Three new-technology surfacing materials for counter tops and furni- 
ture—a shiny laminate that is remarkably resistant to abrasion, a 
natural-wood veneer that is as strong as conventional laminate, and a 
super-thin solid color-through sheet—make up a new breed of 


P$ 


ECH TO 


By TIMOTHY O. BAKKE 


I 


Latest in laminates: Avonite solid-sheet surfacing (top) is pared down to 
a remarkable Vs inch thickness, but retains the beauty and much of the 
durability of conventional color-through surfacing. Nevamar's ARP glossy 
laminates (above left) boast high resistance to abrasion. Craftwood hard- 
wood laminate (above right) marries real wood veneer to conventional 


LEAD PHOTOS BY JOHN B. CARNETT 


laminate backing for an elegant but strong surfacing material. 


aminates and surfacing materials have always 
reminded me of politicians. They rarely seem 
to live up to expectations. 

At first blush, so-called solid surfacing, thick 
sheets of acrylic or polyester with the color and 
pattern all the way through [“Slabs of Color,” 
June], seems ideal: It is handsome and durable— 
and fixable if it is scratched or scorched. But it 
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is difficult to work with, generally requiring professional 
installation; it is heavy, has limited application, and is 
expensive. 

Plastic laminate, the old thin-sheet standby, is versa- 
tile, inexpensive, reasonably easy to work with, and get- 
ting better-looking each year as colors and patterns are 
added to the repertoire. But laminate is easily marred 

Continued 


Travel is Safer With Famous-Brand 
Electronics From Radio Shack 
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Safety and Convenience for Family Travel 


You can depend on Radio Shack's brands to add extra 
safety, convenience and enjoyment to driving. Our Realistic 
CBs let you call for help or directions from inside your car. 
Realistic—the leader in CB since 1958. 


For safer boating, get the Realistic MTX-100 Marine VHF 
Two-Way Radio. It's a great value that combines full power, 54 
channels, weather reception and built-to-last quality. 

Introduced in 1968, a Realistic Weatheradio? is your 
"hotline" to instant weather information. America's favorite 
VHF weather receiver brand, over 1,000,000 sold! 


NMICROINTA 


The All-Electronic Car Compass is Here 


Our Micronta Car Compass is far more accurate and easier 
to read than mechanical ones. It uses Flux-Gate technology, 
the type used in commercial airliners, and has a lighted, full- 
color, 360? graphic display. Engineered by Micronta— 
nationally famous for precision. 


ROAD PATROL ХК` 


Compact, Dual-Superhet Radar Detector 


Small enough to fit a pocket, this dual-band detector helps 
you drive at safe, legal speeds. Road Patrol XK detectors 
deliver enduring performance at low cost. 


MOBILE ALERT 


Vehicle Security System With Remotes 


Our Mobile Alert Dual-Remote Car Security System gives 
you instant notification of problems when you're away from 
your vehicle. Like all Radio Shack brands, it's designed and 
tested for quality, and available at 7000 locations offering 
personal service and support. 


Exclusively at 


Radio Shaek 


The Technology Store" 


A DIVISION OF TANDY CORPORATION 


and subject to wear, and it 
is not reparable. 

А third surfacing choice, 
wood veneer, though not 
suitable for bath or kitchen 
counter tops, сап be excel- 
lent for desks, tables, and 
other light-duty uses where 
its natural beauty can be 
appreciated. But veneer is 
fragile and often difficult to 
work with. 

Now, most of these short- 
comings have been ad- 
dressed by three new surfac- 
ing materials: 

€ Avonite Corp. is just in- 
troducing a so-called “solid 
laminate," a thin version of 
its solid-sheet material that 
is less expensive, lighter, 
and more versatile than its 
thicker brothers. 

e Nevamar's ARP (abra- 
sion-resistant-print) coating 
makes its plastic laminates 
more wear resistant than 
conventional laminate. 

e Wilsonart's Craftwood 
laminate marries real wood 
veneer to laminate-style 
backing for a tough, easy- 
to-use, and easy-to-work 
natural-wood surfacing 
material. 

The technology behind 
these new materials is at 
least as interesting as the 
products themselves. 

"With Avonite, Corian, 
Fountainhead, and the rest 


granite. Aesthetically, it is 
on par with conventional 
Avonite, but it's claimed 
to have even better physical 
properties. 

"Because we process 
FormStone under similar 
heat and pressure conditions 
as the thicker material,” Ris- 
ley explains, “the thin Avo- 
nite, due to its diminished 
mass, becomes more heat- 
saturated, and the polymers 
become more fully cross- 
linked, or stabilized. It’s like 
the difference between cook- 
ing a roast and a strip of ba- 
con. If you have a fixed cook- 
ing time, as in the Avonite 
process, the roast will be 
rare done while the bacon 
is well done. This more com- 
plete cross-linking results in 
a stronger, more impact-re- 
sistant and more stable 
material.” 

FormStone is also more 
resistant to thermal defor- 
mation, Risley told me. A 
thick sheet must first ab- 
sorb the shock of heat or 
cold and then, because of its 
greater mass and less com- 
plete cross-linking, move in 
some direction, often result- 
ing in a bubble or other de- 
formation. The thin mate- 
rial, with its reduced mass 
and greater stability, can 
absorb the heat or cold and 
dissipate it quickly. 


PHOTOS: NEVAMAR CORP 


of the thick solid-sheet ma- 
terials, you have products 
that are reparable and give 
the appearance of depth and 
substance,” says Lon Risley, 
technical director for Avon- 
ite Corp. “Our thin material 


Microphotographs of ARP (top left) and conventional (top right) laminate 
surfaces reveal Nevamar's anti-abrasion secret: Minute deposits of alu- 
minum oxide, resembling plateaus on the ARP surface, resist wear and 
protect the melamine surface. Laboratory tests of ARP's resistance to 
abrasion are shown above. After both an ARP-coated (left) and conven- 
tional (right) laminate surface were rubbed 70,000 times with steel wool, 
the ARP surface shows almost no wear 


All has not gone smoothly 
with FormStone, however. 
“One would think that a 
thin material would be eas- 
ier to cast than a thicker 
one,” Risley says. “But in fact 
the opposite is true. In our 


does all those things, but it 
also has the advantage of 
being more like a plastic laminate in its workability.” 
Indeed, Avonite’s “solid laminate,” called FormStone, 
seems to combine the best characteristics of the solid-sheet 
and laminate worlds. Only Ye inch thick, it is thin and 
light enough to be handled easily and applied to walls 
and other vertical surfaces with standard silicone adhe- 
sives. Yet because it is a solid sheet of polyester, it should 
resemble the standard V5-inch and thicker solid-sheet ma- 
terials when it is applied, and it is reparable if damaged. 
This is in contrast to those laminates that also have full- 
depth color, thus eliminating the telltale brown line on 
finished edges. Because these laminates are made of layers 
of colored paper, once the textured surface finish is dam- 
aged, it cannot be repaired or sanded out. 


it available for me to examine. But I did see samples— 
flecked stonelike patterns in glossy brown and satin 
gray and white. The glossy sample displays a beguiling 
three-dimensional depth, as if you were looking into molten 


Е 18 so new that there were no installations of 
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early experience the thin 

material tended to hang up 
and not come out of the mold in a continuous sheet," Risley 
adds. "We had to experiment with wetting agents and 
surface-tension materials. These were more engineering 
problems than chemical or technological ones, and we had 
to work them out one by one." 

Though it's too early to tell (pricing and distribution 
are not set yet), Risley expects FormStone to be sold even- 
tually in home centers and lumberyards. Is he a bit too 
enthusiastic about FormStone as a do-it-yourself mate- 
rial? Perhaps. After all, the challenge of proper finishing 
still remains [see box in “Slabs of Color," June]. But with 
its reduced price, light weight, beauty, and reparability, it 
should be welcome by those about to renovate a kitchen 
or bath. And because it is monolithic, it should wear bet- 
ter than plastic laminate. 

But, then, laminate's durability is improving as well. 

Conventional plastic laminate is tough. It is made of 
compressed layers of kraft paper impregnated with phe- 
nolic resin. The topmost layer is a high-cellulose pigmented 

Continued 
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You've seen the price of new cars...they 
go up every year! Cars get flimsier ... 
prices get higher...it never seems to end. 
There are lots of reasons to keep that nice 
car of yours on the road as long as pos- 
sible. 

Now it's easy to make your engine run 
better, last longer. Just add TUFOIL to 
the crankcase. You don't have to shake 
the container or add an engine flush. Just 
pour it in and drive away. 

Your throttle will get silky smooth ...ac- 
celeration will improve. One customer 
said his car 'takes off like a scared rabbit!" 

TUFOIL works wonders for all known en- 
gine oils. It's actually slipperier than 
Teflon®. (according to a famous US 
goverment laboratory.) 

You'l get astonishingly fast starts on 
cold mornings with both diesels and gas 
engines. The Canadian government 
tested TUFOIL at it's cold regions lab. 
They showed faster cranking and sig- 
nificant fuel savings with TUFOIL. 

| keep getting telephone calls from 
owners of very expensive German 
diesels wanting to buy stock in our com- 
pany. They say their diesels are ac- 
celerating like nothing they've ever seen 
before. One said he doesn't have to down 
shift any more on an annoying hill in his 
area. 
Your car can have more power like 
that too. 

What about additives that claim to be 
one time treatments that will last the life of 
an engine? Well, l've been following the 
scientific literature on lubrication for a very 
long time. As far as | know, there isn't a 
shred of scientific evidence for such a 
claim. So don't believe it! 


FREE ... Products based on TUFOIL technology. Ch 
one with each order of 2 bottles or a quart. Check 2 for each i 
| gallon order. Values range from $3.98 to $9.95. 

[] TUFOIL Gun-Coat — Super rust inhibited, smooth action 
O TUFOIL Compu-Lube — Low viscosity for computer j 


mechanisms 


[] TUFOIL Lightning Grease — Easily sheared grease for | 


instruments 


[] TUFOIL Lubit-8 — General purpose, household use | 


lubricant 


FREE brochures ... 
O 30 Questions /Answers about TUFOIL 


Г] "Fun with Superconductors"—we're leading that field i 


too! 
See NASA Tech Briefs for technical details, 
1986, 1987 and 1988. 
$1987 Fluoramics, Inc. 
FLUON* is reg. Т.М. of ICI Americas Inc. 
TEFLON® is reg. Т.М. of DuPont* 
TUFOIL* is reg. T.M. of Fluoramics 
U.S. Patent No. 4 284 518 
U.S. Patent No. 4224 173 
U.S. Patent No. 3.933.656 
Other L.S. Patents issued and pending. 
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WHY BUY A NEW CAR 
WHEN YOU DON’T HAVE TO? 


use Гой 


AND YOUR ENGINE 
WILL LAST... AND 
LAST...AND LAST! 


‘Improved Mileage - 
‘Better Performance 
"Easier Starting 
* Increased E 
‘Eigine Lite ^ - 
""aduces Friction - 
х U.S. Patents — 
‘More Pending — — 
| SPL Oe cam ue 


TRY ONE 8 OZ BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 

If you don't notice quieter-smoother 
operation,quicker starting,snappy ac- 
celeration.Just send us proof of purchase 
with a note describing the year and make 
of your car.We'll refund your money im- 
mediately- 

Send for TUFOIL today and prove to 
yourself the amazing increase in your 
cars performance. Fill in the coupon 
today or call TOLL-FREE any time, 24 
hours a day. 


1-800-922-0075. 


(in New Jersey, call 201-825-81 Hc] 


heck gm 


rush my TUFOIL order: 


Ї L] ONE 8 oz. bottle... treat one car for 
$14.25 (plus $3.50 shipping and 
handling). See money back 


guarantee. 


and handling) SAVE $6.00 


and handling) 


handling.) 
We ship within days! 


O TWO 8 oz. bottles...treattwo cars 
for $25.00 (plus $4.00 shipping 


[1 ONE Quart bottle . . . treat 4 cars 
for $34.95 (plus $4.00 shipping 


О ONE GALLON ... treat 16 cars for 
$125:00 (plus $6.00 shipping and 


*over the single bottle price BIG SAVINGS 


“IT'S 
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Stay in tune with your carl 


Engines last longer with TUFOIL.. Our 
1976- 476 T-Bird is now at 190,000 miles 
and purring. 

A bunch of customers' cars have now 
passed 250,000 miles. 

Several months ago, a nice man I'd 
never seen before walked into my office, 
big smile on his face, sat down and said, 
Would you believe 340,000 miles on a 
Tufoil engine? Не went on to rave about 
how well his engine has been running all 


these years. | couldn't get a word in 
edgewise. 
It made me very proud. 


Hecently, a truck driver called in with 
over 1,000,000 miles on a diesel using 
TUFOIL - Wow! 

А customer from Vermont added 1096 
TUFOIL to his sticky mechanical trans- 
mission, called in and said he couldn't 
believe it..'Shifting is like slicing butter 
пом!", he said. 

SAAB owners are writing letters praising 
TUF JIL in their "NINES" magazine. They 
report spectacular improvements in their 
engines and transmissions! 

Don't forget! TUFOIL is the result of 
over 15 years of research and develop- 
ment. The U.S. government has 
awarded us 6 patents so far...so have 
Germany, England, France and Canada. 


i : " LU SE 
One customer put it nicely when he said, 
"You can hear it...you can feel it!" 


PS--Our loyal customers wrote this ad 
for us. Its full of their comments ! 


“Thanks Г 


È Fluoramics, Inc. rsı2 
103 Pleasant Avenue 
Upper Saddle River, N.J. 07458 


My check or money order for $ is enclosed. 
Charge my credit card: 
O Am.Express LJ MasterCard 


Card No. 
Exp. Date 


O Visa 


Signature 

Name . 

Address 

City ' 

State —————— Zip 


(N.J. residents please add 696 sales tax). 
Canadian distributor; 1-B00-363-7753 
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paper. The resin that covers the surface of most kinds of 
laminate is melamine formaldehyde, which is the hardest 
plastic known. But in everyday use, other materials—metal 
cans, silica in kraft paper and cardboard boxes—that are 
harder than the plastic slide across its surface, scratching 
and dulling the finish over time. Enter ARP. ` 

"The key to the abrasion resistance of the ARP coating 
is the use of aluminum oxide," says Robin O'Dell, man- 
ager of research and development for Nevamar Corp. Ruby 
and sapphire are forms of aluminum oxide. Almost as hard 
as diamond, aluminum oxide has a value of nine on the 
Mho scale (a measurement of hardness), compared with 
diamond's 10; silica comes in at three or four, for exam- 
ple, while melamine is even lower. 

“Others have attempted using abrasion-resistant coat- 
ings," says O'Dell, *but the most common methods of ap- 
plying aluminum oxide result in a thick layer that de- 
tracts from the laminate's appearance and chews up cutting 
tools—even those with carbide tips" Nevamar developed 
its own technology for depositing a microscopically thin 
layer. 


Ehe aluminum oxide is applied in an aqueous solution 
LES also contains a chemically inert substance called 
microcrystalline cellulose, a chemical building block of 
wood. Think of the microcrystalline cellulose as a kind of 
glue between the aluminum oxide and the cellulose-fiber 
top layer of the laminate. Molecules of aluminum oxide, 
melamine, and microcrystalline cellulose, which are bound 
together, attach to the cellulose fibers in the laminate 
through hydrogen bonding. This is accomplished in a 
1,200-psi press. The resulting microscopic layer is thin 
enough to be transparent and to prevent excessive tool 
wear yet is hard enough to withstand normal wear and 
tear better than conventional laminates, says O'Dell. 

"We've done extensive 
testing of the ARP surface, 
both in the laboratory and 
in the field," O'Dell tells me. 
One standard test, for ex- 
ample, is called the taber 
wear-resistance test. It in- 
volves attaching a sandpa- 
per abrader to a wheel and 
grinding the laminate for 
500 cycles. The wear value 
for ARP-protected laminate 
measures three times better 
than that of conventional 
laminate. 

"In another test," O'Dell 
says, ^we installed conven- 
tional Nevamar laminate 
and ARP laminate side by 
side in a local convenience 
store for six months. After 
two weeks the conventional, 
or control, surface had visi- 
ble scratches and the ARP- 
protected surface was like 
new. At the end of the test, 
the control had significant 
gloss loss compared with the 
ARP surface." 

All Nevamar laminates, 
both textured and glossy, 
are available with the ARP 
surface at no extra cost. Un- 
like many other brands of 
glossy laminate, Nevamar’s 
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Useful lor handlers: Wilsonart Craftwood is ideal for non-weor vertical 
surfaces. Here, a bookshelf wall in a National Home Builders Association 
model house gets an elegant treatment with zebrawood. 


may be used in a horizontal application. Glossy surfaces, 
however, will show wear faster than textured. 

А more delicate, and in some cases more desirable, sur- 
face treatment is real wood veneer, and Wilsonart's Craft- 
wood laminate makes veneering easier. *Craftwood works 
like plastic laminates," says Bob Dermody, vice president 
of SR Wood, manufacturer of Craftwood for Ralph Wilson 
Co. "You use a router and contact cement to apply it, and 
it is stiff, strong, and easy to handle— not nearly as brit- 
tle and prone to cracking as conventional veneer. Also, 
imperfections in the substrate won't show through as they 
might with conventional veneer.” Unfortunately, Craftwood 
also shares a problem common to most laminates: The 
core is exposed as a brown line that shows around the 
perimeter of the surface unless all edges are covered. 

А major advantage of Craftwood is that it is a stable 
product; it does not expand and contract, according to 
Dermody. The key to achieving this quality from natural 
wood is a process called stress relieving. 

"Normally, as wood absorbs moisture it expands, then 
contracts as the moisture evaporates," explains Dermody. 
"Our stress-relieving process involves breaking down sur- 
face fibers and stretching the wood so it can pick up mois- 
ture without movement. 

"Have you ever seen someone take a ribbon and run 
scissors across it?" asks Dermody. "It will roll up, right? 
That's because you've broken the fibers on that surface of 
the ribbon, expanding one side. The resulting tension 
causes the ribbon to curl. If you turn over the ribbon and 
run the scissors across the other side, the ribbon will 
straighten out because you've equalized the tension. But 
the ribbon has also been stretched slightly. 

"The same thing happens with our veneer,” Dermody 
continues. “It goes through the stress reliever—a machine 
with an 18-inch-diameter rolling drum and steel bars that 
act like the scissors—twice. 
The first time the veneer is 
curled up; the second time 
it lies flat. And it’s been 
stretched. Now the veneer, 
applied to the backing, will 
pick up and lose moisture 
without movement.” 

The Vs4-inch-thick stress- 
relieved wood veneer is 
bookmatched (in which ev- 
ery other veneer leaf is 
turned over—the most de- 
sirable pattern for veneers) 
and bonded to conventional 
phenolic-resin backing for 
an overall thickness of 0.04 
inch. Craftwood comes in 16 
species of wood in standard 
four-by-eight-foot sheets and 
is available in lengths up to 
12 feet. Prices depend on the 
species of wood you choose, 
but start at $4.50 per square 
foot for red oak. 

If nothing else, these new 
high-tech toppers—Form- 
Stone, ARP, and Craftwood 
—will have expectations 
running high. 25 
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MANUFACTURERS 

Avonite Corp., 12836 Arroyo 5t., Sylmar CA 
91342; Nevamar Corp., 8339 Telegraph 
Rd., Odenton MD 21113; Ralph Wilson Plas- 
tics Co., 600 General Bruce Dr., Temple TX 
76504 
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Water-cycle 
watch 


t's raining, and while you think 
only of umbrellas and wet shoes, 
scientists at Penn State University 
will soon be paying close attention to 
such downpours as part of a global 
water-cycle study. 


One of 28 studies to be launched for | 


the Earth Observing System pro- 
gram, the Penn State investigation 
will study how and why water travels 
as ice, liquid, and gas in natural pat- 
terns in the atmosphere, the ocean, 
and the biosphere. 

^We believe the water cycle will be 
the most critical issue of global change 
in the next century," explains Dr. Eric 
Barron, director of Penn State's Earth 
Systems Science Center. *Of all the 
things that are changing, it's going 
to have a large impact on societies, 
and it's one of the more sensitive as- 
pects of model prediction. 

"The water cycle has suffered as a 
science because it involves so many 
different disciplines," Barron adds. 
"Our knowledge of the global water 
cycle is probably the worst of any of 
the major Earth-system topics." 

The Earth Observing System pro- 


. gram, the sponsor of the study, is an | 


ambitious international plan to un- 
derstand the entire Earth system by 


studying first components of the sys- | 


| YOU CAN TELL the holidays are here 


tem and how they interact. The pro- 
gram will use four massive orbiting 
platforms—two of which will be 
launched by NASA—to gather a va- 
riety of data of Earth's entire surface. 

"Our experiments are unusual in 
that they involve just about every in- 
strument that is currently planned to 
be aboard the platforms," Barron says. 

Cycles of fresh water will play a par- 
ticularly important role in the study. 
"One thing we expect our research will 
provide is a much better understand- 
ing of the fresh-water reservoirs, and 
what controls fluxes from one reser- 
voir to another. Also I think we'll have 
developed sufficient modeling exper- 
tise from all these observations to be 
able to make much higher-quality pre- 
dictions on how water will change 
with global changes. 

"Thats really what our objective is," 
he concludes. "It's to be able to make 
better predictions of how the water 
cycle is involved in global changes, 
and how global change will effect the 
water cycle.” —Judith Anne Yeaple 


Jack Daniel's oldtime ‘Tennessee 


when our tree trimming committee gets 
busy in the Visitors Center. 


We hope you enjoy the Christmas а 
season this year more than any | 
you can remember. Апа that 


Whiskey 15 one of the reasons 
why. Merry Christmas! 


SMOOTH SIPPIN 
TENNESSEE WHISKEY 
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Tennessee Whiskey e 40-43% alcohol by volume (80-86 proof) • Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 


—H 7 кш 
——— 


Need to check a word's 
spelling, find its definition, or 
look up a synonym? Electronic 
dictionaries speed up the 
process. One clever box even 
pronounces words. 


Ah 


By DAWN STOVER 


me Stas 
- = P ы е, [© 


isa Goorfin, marketing di- 
rector for Franklin Computer 
Corp., leans over a machine 
that looks like a fancy calcu- 
lator and types on the key- 
board: D-A-W-N. Ac- 
cording to Franklin's 
Language Master 
4000, the word is correctly spelled. I’m 
not terribly surprised that a machine 
with the computing power of an Apple 
II can spell the four-letter word that's 
my name; anyone who's shopped for 
dishwashing detergent can probably 
do the same. 

But what Goorfin shows me next is 
remarkable: When she presses a key 
marked "say," the box pronounces my 
name through a built-in loudspeaker 
and shows the word's meaning on an 
LCD display. In fact, the LM-4000 can 
speak for more than 21 hours with- 
out pronouncing the same word twice. 

The speaking dictionary is the most 
advanced machine in a field of new 
electronic linguistic products. Three 
years ago, Franklin introduced the 
first of these machines, which are ac- 
tually small computers with read-only 
memories, and today more than 20 
models are available. For about $70 
you can buy a pocket-size unit that 
checks spellings and lists alternatives 
to misspelled words. And if you're will- 
ing to spend up to $400— 
the price of the LM-4000— 
you can purchase a light- 
weight dictionary that not 
only pronounces and defines 
words, but also offers syn- 
onyms, word-review lists, 
and a variety of word games. 

To use one of the word 
wizards, you type out a 
word then press “enter.” 
While it checks the list in 
its memory bank, the ma- 
chine flashes a SEARCHING 
message. "People like to 
think it's really working 
hard," says George Hardy, 
vice president of research 
and development at Frank- 
lin, but the process actually 
takes only 35 milliseconds or so. “You 
wouldn't even see the screen flicker if 
a delay wasn't built in," says Hardy. 
So the machine waits about half a sec- 
ond before displaying a message: con- 
RECT SPELLING, or something similar. 


its list, the machine begins doing 

some real work: It goes through a 
step-by-step procedure called an algo- 
rithm, in which it uses a set of rules 
to determine the most probable alter- 
natives to the misspelled word. These 
rules arent published; they're indepen- 
dently developed by companies that 


I: the word doesn't match any on 


make spelling checkers. À typical rule 
might be a letter equivalence: x=z, for 
example, means that x and z sound 
alike (as in xylophone) and thus are 
easily confused. The body of rules is 
expanded from time to time—one 
Franklin machine now has more than 
700 rules stored in its memory. 

"We calculate probabilities," says 
Hardy. Let's say the user enters “lite.” 
The word isn't found in memory, so 
heres how the spelling checker pro- 
ceeds: Looking first at the “1,” it asks: 
"What is the likelihood that this let- 
ter is incorrect?" It's not too likely, ac- 
cording to Hardy, “but we assume, in 
deference to our Oriental friends, that 
there may be an ‘l-r’ confusion.” Next, 
the machine asks: “Do any words be- 
gin with an T sound, yet have silent 
letters in front?" Well, there's "ele- 
phant.” But that’s not a likely error 
according to the rules. The machine 
ignores the second letter—it turns out 
that vowels aren't very important in 
this system. The third letter, “t,” is 
sometimes confused with “d.” And the 
final "e"? Says Hardy: “Forget it. It’s 
generally unpronounced at the end of 
a word." So the machine calculates 
that "lit" has a high probability of 
being the correct spelling. The ma- 
chine will also suggest "light," based 
on a rule that says a silent “gh” can 


SelecTronics’ $130 WordFinder-225 has a 
"flash cards" feature that will randomly 
select and display a word for you to 
define. Press the “def” button to check 
your answer. Definitions, spellings, and 
synonyms are squeezed onto a 512- 
kilobyte chip. 


appear after a vowel in a single- 
syllable word. 

How does an electronic spelling 
checker stack up against a printed dic- 
tionary? One obvious advantage is 
that you can look up a word without 
knowing its exact spelling. But pro- 
grammers still haven't invented 
enough rules to cover all the idiosyn- 
cracies of the English language, so ri- 
diculous suggestions sometimes show 
up on the high-probability list. For in- 
stance, the Franklin LM-4000 gives 
"dough" as one alternative for "tuf." 
Here's how it happens: One rule says 
that "f" as a final letter is equivalent 
to "gh;" another rule says a vowel 
grouping (“ou”) is as good as a single 
vowel (“u”); and don't forget that "t" 
and "d" are often confused. "That's a 
clear example of how the rules can 
break down," says Hardy. 

A vu checkers, all with 

phonetic correction. Some are 
desktop models with typewriter-style 
(QWERTY) keyboards; others are 
hand-held. The simplest machines 
—Seiko’s Spell Checker, Aurora’s EZ- 
Spell, Texas Instruments’ Ready Ref- 
erence Spell-Checker, and Franklin’s 
Spelling Ace and Spellmaster lines 
—contain at least 80,000 words. All 
have a key that lets you in- 
dicate missing letters, 
which makes them useful 
for solving crossword puz- 
zles or games like hangman. 
Some of the machines also 
have a key that provides a 
list of common endings for 
a word (past tense and plu- 
ral, for instance). 

Seiko’s Word Power Pro- 
fessional machines, Selec- 
Tronics’ WordFinder units, 
Smith Corona’s Spell-Right 
200, and Franklin’s Word- 
master and Language Mas- 
ter lines put a thesaurus at 
your fingertips, and all but 
Seiko’s WP-3000 give de- 
finitions. You can also look 
for these special features: calculator 
functions, spellings of foreign coun- 
tries and Fortune 500 companies, and 
lists of words appearing on college- 
entrance exams. 

Features aside, it’s important to 


t least five companies make 


choose a machine with a reliable data 


base. Franklin takes its words from 
Merriam-Webster texts. SelecTronics, 
a Minneapolis company owned by 
Xerox, uses technology originally de- 
veloped by Xerox PARC (Palo Alto Re- 
search Center) and licensed to Micro- 
lytics, a company that makes a spell- 
ing checker and thesaurus for comput- 

Continued 
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Word wizards Continued 


ers. Until recently, Aurora and Seiko 
used several sources to compile their 
lists, which contained words such as 
“baw.” Seiko now bases its $185 WP- 
4000 on Roget's П and The American 
Heritage Dictionary, and is updating 
the data bases for its other machines. 

What if you spell a word correctly, 
but had a different one in mind? "Rite" 
isnt misspelled, but it may not be the 
"right" word. Spelling checkers that 
provide definitions help you avoid this 
sort of misunderstanding. 


МО 


Ш МОКЕ EFFECTIVE By 
duplicating the motion of 
cross country skiing, the 
world's best exercise, 
NordicTrack provides the 
ideal aerobic workout. 
Ш MORE — lá 
Unlike bikes and 
other sitdown 
exercisers, 
NordicIrack 
exercises all 
the body’s 
major muscles 
for a total 
body workout. 
NEMORE 
CALORIES 
BURNED In 
tests at a major uni- 
versity, NordicIrack 
burned more calories 
than an exercise bike and 
a rowing machine.* 
BMORE CONVENIENT 
With NordicIrack, you can 
exercise in the comfort of your 
home. NordiclIrack easily 
folds, requiring storage space 
of only 17" x 23". 


*Scientific test results included in 
NordicTrack brochure. 


Nordic rack 


Exercise 


Ге with 


Some words, called homographs, are 
spelled identically, but have different 
meanings. "Contest," pronounced with 
the accent on the first syllable, is a 
noun meaning "a struggle for superi- 
ority" But pronounced with the ac- 
cent on the second syllable, the word 
is a verb that means "to dispute." The 
only spelling checker that can dis- 
tinguish between these two words is 
Franklin's speaking dictionary. It uses 
text-to-speech technology licensed 
from Berkeley Speech Technologies of 


BLESS TIME Because 
NordicTrack is so efficient, 
you burn more calories and 
get a better aerobic workout 
in less time. 
INO DIETING No 
"o other exercise 
; machine burns 
more calories 
than NordicIrack 
... 90 you can 
lose weight 
faster with- 
out dieting. 
ENO 
IMPACT | 
Running and 
some aerobic 
workouts can 
cause painful and 
potentially harmful 
jarring. A 
NordicIrack workout 
is completely jarless. 
BNO SKIING EXPERI- 
ENCE REQUIRED Even if 
you've never skied, in a few 
minutes you'll.be "tracking" 
your way to better health. 


FREE BROCHURE AND VIDEO 
Call Toll Free Or Write: 


1-800-328-5888 


| In Canada 1-800-433-9582 
; $ 141 Jonathan Blvd. N., Chaska, MN 55318 


[] Please send free brochure 


[] Also free video tape [] VHS [ ] BETA 


| Name 


THE BEST WAY TO FITNESS Bill Koch 
Olympic Street E 
5 ver | Medalist ; : Zi 
А CML COMPANY . © 1989 NordicTrack | | Es вз ни Р 
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Berkeley, Calif. BST's technology has 
previously been used in a battery- 
powered speech output device that 
helps visually impaired users work 
with personal computers. 

"The correctly spelled word is trans- 
lated into a phonetic language," says 
Franklins Hardy. It's a bit different 
from the language used in dictionar- 
ies, which often breaks words into un- 
pronounceable pieces: Try saying 
“mer-ry’ as it's written. In reality, the 
human voice slurs words, so research- 


, ers had to invent a set of phonetic sub- 


rules based on letter sequences. And 
finally they had to develop electronic 
representations of the sounds made by 
the vocal tract. More than 40 percent 
of the words in the LM-4000 had to be 
fine tuned after they were translated 
into the phonetic language, Hardy 
says. Storing the speech information 
requires 250 kilobytes of memory; the 
data for spelling correction takes up 
only 106 kilobytes. 

Franklin's next speaking product 
will be a small box that checks spell- 
ing and pronounces words, but doesn't 
offer definitions or synonyms. The com- 
pany envisions more ambitious appli- 
cations for its research— perhaps even 
electronic phone books that would 
help directory assistance operators find 
names customers cant spell. 

Franklin and SelecTronics are also 
planning products for Europe. Frank- 
lins Wordmaster is already available 
in a Queen's English version. Selec- 


| Tronics also has introduced a U.K. En- 


glish version of its thesaurus/spelling 
checker, and the company plans to have 
French, German, and Spanish versions 
within a year. 

Tackling another market, Franklin 
makes a spelling checker that contains 
40,000 words and uses an algorithm 
designed to catch the mistakes of chil- 
dren aged 6 to 12. The Elementary 
Spelling Асе is packaged with Web- 
ster's Elementary Dictionary for $99. 
The Ace's ace in the hole is a “scratch 


| pad" that allows children to enter their 


weekly spelling lists. The Ace then in- 
corporates the words into games and 
even tests the children more often on 
the words they misspell. 

"Teachers initially resisted the idea, 
just as math teachers resisted calcu- 
lators,” says Goorfin of Franklin, “but 
they are finding it to be an enthusi- 
asm builder.” If it gets a sixth-grader 
interested in spelling, this little box is 
a small miracle, indeed. 
SOME MANUFACTURERS OF SPELLING CHECKERS 
Aurora Impex Corp., 365 Market St., Kenilworth NJ 07033; 
Franklin Computer Corp., 122 Burrs Rd., Mt. Holly NJ 08060; 
Seiko Instruments USA, 2990 W. Lomita Blvd., Torrance CA 
90505; SelecTronics, 701 Decatur Ave., Bldg. 204, Min- 
neapolis MN 55427; Smith Corona ., 65 Locust Ave., 


New Canaan CT 06840; Texas Instruments, Box 53, Lub- 
bock TX /9408 


Methanol in the future? 


There is a lot of pressure to mandate 
the use of methanol as a fuel. Doesn't 


this fuel have a lot of problems? 
John De Palma, Lakewood, Calif. 


I don't think all the negatives of using 
alcohols—methanol or ethanol—as 
auto fuel have been fully examined. 
While the engineering problems can be 
overcome, I doubt the economic prob- 
lems can be. Also the environmental 
situation is full of negative surprises. 
The use of methanol is not going to 


it will be an expensive experiment. 


K-car front end 


I have a 1988 Dodge Aries K that 
doesn’t seem able to hold a front-end 
alignment. The driver’s side front tire 
wears on the outside edge. Could this 


The Best Value In The World. “Winner: 


: bassunits and two high frequency satellites, 
“TF The compact woofer units produce the bass that 


|]. normally requires large speakers. 
1 Place them даз дЕ: ра on 


Cambridge SoundWorks has created Ensemble?" 
a г жыры: provides the wien reser- 
r large, speakers. It virtually disappear. 
in your room. And because we market it Шу 
Ensemble costs hundreds less than it would in stores. 


‚ Your living room works 
With Ensemble, not against it. 

No matter how well a speaker performs, at home 
your.room takes over. Putting other speakers where 
the room helps the bass may hinder the upper ranges, 
or vice-versa. Ensemble consists of four units: two 


“бау, Smokey—" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


be caused by the fact that the trans- 
mission sits on that side of the car? 


C. B. Howard, Lockhart, S.C. 


Unusual tire wear has many causes: 
misalignment (front and rear); unu- 
sual vehicle loading, such as a heavy 
driver without passengers; worn front- 
end parts; poor design; underinflated 
tires; car has been in an accident or 
was built out of specifications. My ad- 
vice is to have the alignment checked 
while you are in the driver's seat. 


| Canister switch 


solve all air pollution problems, and 


I have a 1984 Buick Le Sabre Lim- 
ited with a five-liter V8 and a four- 
barrel carburetor. After three years of 
easy starting, the car became hard to 
start. In March I received a recall no- 


tice from Buick Motor Division about | 


potential problems caused by an in- 
operative thermo vacuum switch that 


bookshelves or under a couch. The 


small satellites blend into алу decor. | 

The result: a full range, musically — "T 
accurate speaker system without poe 
big boxes. 


risk-free for 30 days. c 
Ensembleis sold “eal hg i жі, NV | 
experienced audio experts. So you can audition 


Ensemble the right way—in your home for 30 days, 
with no risk, no salesman hovering nearby, At $499* 
it is che value on today's speaker market. For litera- 
ture, expert advice, or to order, call 1-800-252-4434 


СЛЕРГЕ ТЕТЕ 


Superb bass. Юи can't do this with conventional 


| ~ (tSnottoolate. 
Try Ensemble in your home “= 


controls the evaporative emissions sys- 
tem. The dealer replaced the switch 
free of charge, and since then the car 
has returned to its fast starts. 
Richard Smith, Wilmington, Del. | 


Thanks for the advice. 


Pinging Caravan 


I have a 1986 Dodge Caravan that has 
a chronic pinging problem. I am afraid | 
the engine will be damaged if the 
pinging continues. The problem devel- 
oped about a month after I bought the 
minivan from its second owner. 
Dennis Goodrich, Ames, Iowa 


I assume you are using the correct oc- 
tane fuel. Aside from that, a lean fuel- 
air mixture or too much ignition ad- 
vance are areas that most likely cause 
pinging. An intake air leak could be 
making the mixture too lean. Another 

Continued 


ан shige © oe Darn 
CAMBRIDGE SOUNDWORKS | 
Suite 126D, 154 Califomia St., Newton, MA 02158 
| O Send more information and test reports. 

O Send Ensemble risk-free for 30 days, for $499* 
| 0 Send an Ensemble Gift Certificate for $499* 
| I'm paying by O Check O MC О Visa O AmEx 


Exp 


State Zip 


Phone (Area Code) Number —— 
FOR IMMEDIATE SERVICE: 1-800-AKA-HIFI. 
| We ship worldwide, including APO & FPO. 
MA residents add 5% sales tax. 

| “Plus freight ($7-$24). Delivery time usually 2-7 days. | 
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Suit DISCOUNT PRICES 


c ERI 


| Sake Good Thru 12/31/89 spark 
ب‎ ignitor 


250,000 
BTU 


Propane 
Heater 
High pressure heater adjusts 
down to 75,000 BTU. 23"H. 
Use 100 Ib. propane gas 
cylinder. Item 1736 


Sale $127.99 | 


& Equipment Catalog! 


Save 


to 50% 
on Famous 
Name Brands! 


| 
Send for your FREE 136- -Page Discount ' 
Tools, Parts and Equipment Catalog! 


Name = 
Address 
City 

| State Zip 


Northern, Key# 84126 
P.O. Box 1219, Burnsville, MN 55337-0219 | 


Northern’ 


|] L Where the Pros and Handymen Shop 
Key# 84126 ORDER TOLL FREE 


1-800-533-5545 In MN 612-894-8310 


PROFESSIONAL QUALITY 
WEATHER STATION 

|. NOW AFFORDABLE 

ENOUGH FOR HOME USE! 


The new WeatherPro weather station uses state-of- 
the-art technology to give you full monitoring capa- 
bility at an joat: biy fow price. The WeatherPro 
includes a weather computer, remote precision wind 
direction vane, wind speed sensor, external te mper- 
ature probe, mounting hardware and 40' of cable-all 
for only $179! 

| «WIND SPEED 
e TEMPERATURE 


eWIND DIRECTION 


*WIND GUST 
WIND CHILL 
*TIME 
"AUTO SCAN 
| *RAINFALL (OPTIONAL)* el YEAR WARRANTY 
*14-DAY MONEY-BACK GUARANTEE 


DIGITAR WEATHERPRO 
WEATHER STATION: ONLY $179! 


ORDER TODAY: -800-678-3669, PS 
M-F 7AM-5:30 PM Pacific Time 


* Automatic -emptying elecironi rain sads qo 95 
Add 4 00 tor hi y ne А residents ack E е5 lax. 
Fax 1-415- 188 * M/C and 


DIGITAR' 


3465 DIABLO AVE, HAYWARD, CA 94545 
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“бау, Smokey—” Continued 


| area to look at is whether the torque 


converter locks up at too low a speed. 
I suggest you have the engine exam- 
ined on a chassis dynamometer to re- 


create the conditions for pinging you | 
have been experiencing. When you hear | 
the annoying pinging, check the igni- | 
tion timing, air-to-fuel ratio, and tem- | 


perature of induction air, water, and 
exhaust gases. 


Blame it on the gas 


My 1986 Chevrolet Caprice equipped 
with a 305-cubic-inch V8 engine and 
built for sale in Canada has a slight 
spark knock when the engine has 
warmed up and is on a level highway. 
After two tuneups, the dealer blamed 


| it on bad gasoline. Using premium 


unleaded only helped slightly. Any 
suggestions? 
Charles Schindler, Windsor, Ontario 


I'd bet your trouble is that the spark 
advance curve is too high. Under light 
load you have too much spark advance. 


| The next time you hear the knock, floor 


the accelerator. If the knock goes away, 


| there's the culprit. 


Will headers help? 


Will headers make a noticeable im- 


provement in the power of a small en- | 


gine (98-cubic-inch displacement)? 
What is a header’s life expectancy? 
George A. Sloan, Dundee, N.Y. 


As a rule, headers don't give a big 
power gain except when they replace a 
horrible exhaust system. A little engine 


| like yours, probably wouldn’t notice a 


difference except at high rpm. Header 


life is shorter than standard exhaust | 


parts, but if made of the correct metal 
and of good design, the header can last 
a respectable amount of time. 


Stumbling Phoenix 


My 1980 Pontiac Phoenix with a V6 
engine has the tendency to stumble 
and stall before it reaches operating 
temperature. The local dealer has 
never been able to make it run prop- 
erly. Any suggestions? 

Robert Haage, Montclair, Calif. 


In the period your car was designed 
and built, the engineers were develop- 
ing electronic controls for the engine. 
I'm of the opinion that it was also a 
period when some of the worst junk 
imaginable was designed and sold. 
There are a few technicians who un- 


derstand these systems well enough to |. 


keep these cars running at a reasona- 


ble expense. Try to find one of them 
and you'll be set. 


Water + gas = ? 


I just read that mixing water with gas- 

oline reduces nitrogen oxides and CO 

emissions. What is your opinion? 
Curt Swanson, Eau Claire, Wis. 


The basic theory is correct. But prob- 
lems exist as to how to execute it and 


| not damage the engine. This is an in- 


teresting idea, but I feel the only real 
emissions benefit would be reduced ni- 
trogen oxides pollution. Also, I think 
it might reduce the engine’s fuel econ- 
omy. My advice is not to try it yourself. 


Low-power Omni 
I have a 1986 Dodge Omni with a 
2.2-liter engine that is now on its 
fourth battery. The charging system 
has been checked, although I’m sus- 
picious of the electric radiator fan, 
which stays on for 10 minutes after 
the car has been turned off. 

Van B. Parr, San Antonio, Texas 


Change the fan's automatic circuit to 
a manual switch, so you could turn it 
on when it is needed —when water tem- 


| perature is over 220 degrees F—and 


turn it off after the car has been shut 
down. Be sure the thermostat is oper- 
ating within specifications, and the al- 


| ternator is putting out the correct volt- 
| age and current so you're not overcharg- 


ing the battery and killing it with heat. 


A set of tires a year 


I drive my car an average of 40,000 
miles each year and replace the tires 
every year. With every set of tires I 


| get new valve stems. Am I paying for 


something that doesn't need replacing 
every year? 
D. A. Kane, Nederland, Colo. 


Yes, valve stems should last the life of 
your car, but to be safe they should be 
changed every three or four years. Un- 
der normal circumstances, valve stems 


are not a mileage-critical item. 


| Gas additive? 


An automotive columnist in our local 
paper says he adds about a pint of 
automatic-transmission fluid to a 20- 
gallon tank of gas to lubricate the 
valves and the upper rings. Does this 
help, and are there any side effects? 

Ted Martin, Vista, Calif. | 


The idea of et. d transmission fluid 
Continued 


ADVERTISEMENT 


NEW LAB TEST REVEALS: SLICK 50 CAN CUT ENGINE WEAR IN HALF! 


Save Gas, Save Engine with ‘POLY’ 


The following introduces one of the 
most fully tested and credentialed gas 
saving, friction reducing engine treatments 
ever to reach the market! 

WHAT IS POLY? "Poly" is short for 
polytetrafluoroethylene (TFE). It is the slip- 
periest substance known to man. The 1988 
Guinness Book of World Records (pg. 182) 
says: "The lowest coefficient of static and 
dynamic friction of any solid is 0.02, in the 
case of Polytetrafluoroethylene - equivalent 
to wet ice on ice. It was first manufactured in 
quantity by E.I. duPont in 1943, and is mar- 
keted as Teflon". " 

The PetroLon Corporation, makers of Slick 
50, have invented a way to permanently bind 
"Poly" to your engine with one treatment. All 
you do is add one quart of Slick 50 to your oil. 
By reducing engine friction, Slick 50 increases 
gas mileage and horsepower and it reduces 
engine wear, defraying costly overhauls. 


Slick 50's credentials are impressive. 


` Just this year the premiere engine and 
lubricanttesting lab in the U.S. tested Slick 
50. This EPA approved lab conducted a strictly 
controlled experiment using industry stan- 
dard ASTM procedures. They found that Slick 
50 can dramatically reduce engine wear by 
52% under average conditions and up to 
57% under maximum wear conditions. We 
know of no other Poly treatment on the market 
that has passed a wear reduction test con- 
ducted by an EPA approved lab using nation- 
ally accepted ASTM procedures. Watch out 
for those treatments that cannot back up their 
claims with such solid evidence. 

"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests indi- 
cate that it will improve gas mileage by 
about two or three miles per gallon...Slick 
50 does exactly what PetroLon claims it 
does." Consumers Digest, (March/April 1982, p. 35) 

Hesearchers at a nationally respected 
research laboratory, after applying a power- 
ful ultrasonic cleaning process to a Slick 50 
treated engine part, were surprised at its per- 
manence. They stated, “We actually expected 
the PetroLon Slick 50 "Poly" resin coating to 
also be removed, but later found it was still 
there." 

The Federal Aviation Administration has 
fully accepted a similar product - Slick 50 
Aircraft Treatment (F.A.R. 433.49). 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 50 in 
1986. They found substantial increases in 
both gas mileage and horsepower. 

Atestdone atthe San Diego State Univer- 
sity revealed that, "Slick 50 does increase 
horsepower and decreases fuel consumption 
in tests done at the university." The Space 
Shuttle Columbia uses the chemical "Poly" 
in its gears and bearings because it is the only 
chemical lubricant which can withstand the 
heat and corrosive elements of space. 

Perhaps the most dramatic of all is a 
torture test overseen by the Automotive 


Mileage 
Booster 
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Services Council for Pennsylvania. This 
test was shown on television station WTVE. 
Three cars with between 75,000 and 129,000 
miles on them, were treated with Slick 50. Six 
months later the oil was drained from each 
vehicle and the cars were driven without the 
oil plugs for about half an hour. The water tem- 
perature never rose and the engines sus- 
tained no apparent damage. 

How do you give an engine a "Poly" 
treatment? Very simply! Change oil and filter 
and substitute one quart of Slick 50 forthe last 
quart of oil. (Add two quarts for engines with 
oil capacities of seven quarts or more.) 

Slick 50 gives a permanent coating so you 
need to treat your engine only once, and not 
each time you change your oil. Slick 50 is also 
excellent for turbocharged engines, alumi- 
num block engines and rotary engines. 

Slick 50 will work with all petroleum 
based oils and synthetics compatible with 
petroleum based oils. 

What are the benefits of Slick 50? Since 
there are many factors that influence an en- 
gine including the type of driving, tempera- 


ture, engine condition, oil change intervals, 


etc., the actual benefits in percentages will 
vary. However, by reducing friction, Slick 50 
does all of the following: Slick 50 increases 
gas mileage. Slick 50 increases horsepower 
- small economy cars and large RV's really 
need this! Slick 50 makes for easier starting 
(important in cold weather.) Slick 50 reduces 
operating temperatures, thus increasing the 
lubrication of your oil and the life of your 
engine. Since lubricating lead is being re- 
moved from gas, and unleaded gas is poor in 
lubricating qualities, this extra lubrication of 
Slick 50 on valve stems and guides is a 
real bonus. 


Last, but not least, the drastic reduction 
in engine wear can delay costly overhauls. 
These can often cost well over $1,000. Slick 
50 eliminates the "lubrication starvation" that 
all cars experience when you first start them, 
before the oil has a chance to circulate. Up to 
90% of engine wear can be caused by this 
starvation. You receive all these benefits for 
less than the cost of two tanks of gas ($39.95). 

Will Slick 50 harm my engine or affect 
my warranty? No! The base oil for Slick 50 
meets, or exceeds, every manufacturer's 
engine warranty requirements and carries an 
АР! service classification SG-CD. 

More Slick 50 products are available. 
These include Automatic and Manual Trans- 
mission treatments, Power Boost, Marine En- 
gine Treatment, Motor Cycle and Small En- 
gine Treatment, 2 Cycle Engine Treatment, 
Gas and Diesel Fuel Treatment and Grease. 
Free information sent on request. 


zl DOUBLE GUARANTEE! 

V Guaranteed lowest price and guaran- 
Il] teed satisfaction. If at the time of pur- q 

М, chase you have seen Slick 50 adver- 4 
| tised in a current magazine at a lower jÎ 
J price, we will beat that price by $2.00 a Чу 
\ quart and you will still get your free fff 


J| DURALT FC. If you are not satisfied Чы 

à with our Slick 50, within 4 months, send fF 

J| us a note and proof of purchase for a VW 

s. full refund of purchase price. This makes ж 

Î trying Slick 50 RISK FREE to you. We i 

d have been іп business for 10 years and Ы 
| intend to keep our customers happy. | 


Free DURALT FC sent with each order. 
Free shipping with orders of 2 or more. 


DEALERSHIPS AVAILABLE 


Easy Toll-Free number. 

To order your own Slick 50 friction reducer 
and free DURALT FC, call toll free 1-800- 
227-5425. Or send to 


US. AUTOIECH 
_ INNOVATIONS & TECHNOLOGY 


` FOR PERFORMANCE MOTORING 


407 Del Rio Road, Berthoud, CO 80515. 


Lil enclose $39.95 + $4 shipping for one at. PS12 


[1Send me ats. of Slick 50 @ $39.95 ea. 
FREE shipping (2 or more). 


[jCheck  [j]C.O.D. [ ] VISA/MC/DISCOVER 
Cardi m LEX. 000 0 
Name ل‎ 
Address 

(Give Street Address for LI. P. S. Delivery} 
City 
State Zip 


Teflon is a reg. trademark of Dupont. 


M Û “Say, Smokey—...... 


to gasoline is wrong. When you add 
transmission oil to gas you lower its 
octane rating, increase the exhaust tem- 
perature, and confuse the computer 
and. sensors that control the engine's 
operation. Because the computer as- 
sumes you're feeding it fuel recom- 
mended by the maker, any deviation 
will produce more pollution and may 
create early maintenance problems. 


DGIC 


286 SupersPort Laptop by 
Heathkit 


Your logical source for quality computer and elec- 
tronic product needs, the FREE Heathkit Catalog 
is your key to a fun and exciting hobby. The Heathkit 
Catalog contains powerful kit laptop and desktop 
computers, test instruments, weather equipment, 
and home theater components, plus self-study 
electronics courses. Order your FREE Heathkit 
Catalog today! It's the logical thing to do! 


1-B00-44-HE EATH send to: Heath Company, Dept. 016-844 


(1-800-444-3284) Benton Harbor, Michigan 49022 | 


Dealer or garage? 


I recently purchased a new Mazda 
MPV minivan that the dealer says 

| must use only a Mazda oil filter, and 
all the maintenance work must be 
done by his shop. Can he require this? 
Angelo Bonito, Marietta, Ga. 


As far as the oil filter question goes, 
its design is such that if another sim- 
pler and less expensive design were | 
used, lubrication would not be ade- 
quate, and. bearing failure might oc- | 
| cur. As to the rather expensive service 
| at specified intervals, modern vehicles | 
are complex and no self-educated me- | 
chanic can keep up with all the makes 
on the road today. So assuming the 
dealership is up to speed in all ways, 
it makes sense to have an expert check 
the vehicle. If it is at a fair price, I 
think that's a good plan. 


| Name 


| Address | | 


Quantum mechanic 


My 1985 Volkswagen Quantum wagon 
with a four-cylinder engine appears 
to be suffering from case of vapor lock. 
On extremely hot summer days the | 
| engine acts as if it is running out of 
fuel. It loses power and stalls. 
Ron Rosenblum, Walton, N.Y. 


Build Your Own 
Home and Bornen 


Distributors 
Wanted in 
select areas 


Join the industry 
leader by becoming 
a distributor of 

our innovative 

steel frame homes 


Sounds as if you're on the right track. 
Gasoline will boil at 110 degrees F, so 
you should insulate or duct cool air to 
the suspected hot spot. | 


| Diesel's return? 


With all this talk about alternate 
fuels, will we see more diesel engines | 
in the United States? 

John C. Bryner, Clearfield, Utah 


It is easy to start your own business with: 
e Low refundable e Advertising support 
investment programs e Construction assistance 
e Unrestricted territories * Hands-on construction 
• No franchise fees training 
E» * Substantial discounts e Training & support materials 
e No inventory required • Hundreds of floor plans 
| The advantages of Lifetime Homes include: 
e Super energy efficient © Fire & termite resistance 
(R-30) insulation * Fast, simple construction 
e High strength e 100+ m.p.h. wind resistance 
Low maintenance e Seismic 4 earthquake rating 
a 
.* 


| I don't think so. Diesel has many neg- 
atives, the worst being hydrocarbon ex- 
| haust emissions. I've been in foreign 
cities where 25 percent of the vehicles 
use diesel, and it doesn't take a Nobel 
Affordability Clearspan interior flexibility prize winner to know the air is bad. 
Custom design service Over 60 standard models 


Got a car problem? Send it to “Say, Smokey—,'' POPULAR 

Science, 2 Park Ave., New York, N.Y. 10016. All letters are 

read, and those of widest interest are answered in this col- 

umn. Due to the large volume of mail, Smokey cannot reply 
| to letters not selected for publication. 


For a video tape or a Free Information Packet call Paul Samuels today! z 


Toll Free: 18O00°TRI‘STEEL | Z Promes (ip 


or (214)580-1200 Fax: (214)550-0353 Irving, ТХ ^" nested Structures, Ine 
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A Hole-in-One Every Minute! 
Personalized Golf Watches 


As the seconds tick off, a golf ball 
appears to float magically around the 
watch face—right towards the cup. 
An ingenious action watch—|ust for 
Golfers! Great for gifts—or for yourself— 
this quality Quartz Analog timepiece 
features precise Swiss components, a 
rugged stainless-steel case and Alligator- 
grained leather watchband. 
And to really tell time with style, have 
the name of your choice up to 9 letters 
(seven letters for lady’s style) appear 
permanently on the watch face. 


A hole-in- 
one every 
60-seconds 


Golf Watch 
Man's #007P 


=> 


RUNNING WATCH | TENNIS WATCH FOOTBALL WATCH BASKETBALL WATCH BASEBALL WATCH FISHING WATCH HUNTING WATCH 1 
Man's #0051Р Man's #003P #009P #015Р #013P #047P #049Р 


Lady's #0052P Lady's #004P As the pigskin Swish! It's a Baseball fun! Watch the lucky Quail comes 
Watch the It's a smash circles around, jump shot and It's a strike! angler catch a into range for a 
runner break as the tennis ball it's kick off time 2-point basket It's a bail! trout every sure shot every 
the tape floats over net every 60 seconds every minute it's a hit! minute 60 seconds 

SPORTSWATCHES e PO. BOX 3424 e WALLINGFORD, CT 06494 | | 
Im Y ES please send me Action Golf Watches at $39.95 ea. plus $4.95 ea. for Shipping Name ИП. 
L and Handling. | have listed the styles and quantities | wish to receive below. 


| PLEASE ALLOW 4-6 WEEKS FOR DELIVERY Address 


PERSONALIZATION | City State Zip 


Phone Area Code ` Number 
(Please include phone number. We will call only in case of questions | 
concerning your order.) 


O My check or money order is enclosed Amount 
Charge to my 

VISA’ | [1 MasterCar 
a IVS © d 
Credit Card# 


PS1289 


= s : __| Му Сага Expires: Month  .  . Neal | 
Total New Jersey residents Signature x | 
| Watches Each $39.95 + $4.95 ea. S&H Total. add 6*5 sales tax. (Required for credit card orders) | 


е X Ó E n SEL — o 1. — س‎ ae UL — ая a a ==! a пе а ewe n 4 D — — тора ы — E —RÓ—— —— نے‎ иг — 


SEE THE WORLD | | | 
FROM YOUR OW/N BACKYARD 
With Celestron’s C90 you can have it all. 
Impressive close-up viewing of birds, sports 


events and nature. 
Attach your 35mm 
SLR camera and 
use as a 1000mm 
11 telephoto to 
take breathtaking 
photos. Or explore the 
universe — scan the 
nighttime sky for galax- 
ies, planets and more. 
All in one 37 pound, 
&inch package. A 
great way to let you 
see the world. . . 
and beyond. 
See your Celes- 
tron dealer for 
details. 


i s — e = 


\ 
9 


LELESTHREUNT 


CELESTRON INTERNATIONAL 


2835 Columbia Street • Torrance, CA 90503 (USA) 
Telephone: (213) 328-9560, (800) 421-1526 (Continental USA) 
Fax: (213] 212-5835*Telex:182471 


— Тосор — 


ARMRESTS 


EXCLUSIVE SLIDING CUSHION with PULLOUT TRAY. World-class design | 


and materials. First choice for comfort, convenience, appearance. Over 

10,000 sold! 

TracTop* models to fit most bucket seat vehicles. HONDA-ACURA — 

VW-AUDI — BMW — GM — ISUZU, etc. 

| Specify Trac/Pad™ assembly for vehicles with lidded center 

compartment. Raises height, slides fore/aft, pullout tray with mug. 

AUDI TURBO — MAXIMA — CAMRY — CRESSIDA-CELICA — VOLVO 

740/60 — PEUGEOT 405 — 5-10 BLAZER — MAZDA RX-7 — PORSCHE 

944. Many others. 

Molded leather-grain cushions in color choices. Fast installation. 
Return guarantee. Call/Write for free literature. VISA/MC phone orders. 


HUSCO ENGINEERING CO., INC. 
17-A Calvin Rd., Wilton, CT 06897 (203) 762-3181 


102 | POPULARSCIENCE DECEMBER 1989 


WY Times Mirror RDA | 


ы Magazines rian 


Effective APRIL 1, 1981 TIMES MIRROR MAGAZINES, INC. 
began offering all participating retail magazine outlets which 
purchase TIMES MIRROR MAGAZINES, INC. publications 
from authorized suppliers other than TIMES MIRROR 


MAGAZINES, INC. (either directly or through Select | 


Magazines, Inc.) a display allowance plan in accordance with 
the following conditions: 

1. Any retail magazine outlet which wishes to participate in 
this display allowance plan must enter into a Retail Display 
Agreement with TIMES MIRROR MAGAZINES, INC. 

2. The retailer will receive the display allowance indicated 
for each copy of the following titles sold by the retailer: 


GOLF MAGAZINE (12.5¢) 
OUTDOOR LIFE (12.5c) 
SKI (15€) 
POPULAR SCIENCE (15е) 
OUTDOOR LIFE GUIDES (25е) 


3. The retailer must agree to maintain full-cover displays 
of the titles selected in a highly visible high traffic area dur- 
ing their entire sales period. 


4. As ofthe above date, TIMES MIRROR MAGAZINES, INC. 


| will assume the sole responsibility for the administration of 


the plan, such as, audits, payments, and acceptance and ter- 
mination of the Retail Display Agreements. 

5. Claims for display allowances must be submitted to 
TIMES MIRROR MAGAZINES, INC. within 60 days after the 
end of the calendar quarter in which the copies were sold by 
the retailer. 

6. The Retail Display Agreement between TIMES MIRROR 
MAGAZ т . and the retailer will cancel, supersede and 
lake the place of all previous agreements between the par- 
ties relating to display allowances for Mer titles pub- 
lished by TIMES MIRROR MAGAZINES, INC. 

7. This display allowance plan is subject to change or 
cancellation by TIMES MIRROR MAGAZINES, INC. at any 
time. 

8. TIMES MIRROR MAGAZINES, INC. offers display 
allowances which are practically available on proportionately 
equal terms to all eligible retailers regardless of size. 

9. For additional information and copies of the Retail Display 
Agreement, please write to: 


RETAIL DISPLAY MANAGER 
TIMES MIRROR MAGAZINES, INC. 


2 Park Avenue 
New York, New York 10016 


ي 


East vs. West 


[Continued from page 83| 

А day spent winding through the 
mountain roads in California's Ange- 
les National Forest revealed subtle 


| handling characteristics. Here, the 


BMW, with its tightly damped suspen- 
sion, delivers a masterful feeling of 
control. Steering sensitivity is excel- 
lent, and the athletic Bimmer is al- 
ways sure-footed. 

The Audi, by comparison, feels light 
and agile even though it weighs 40 
pounds more than the BMW and is 
distinctly front heavy. Part of this 
impression comes from the V8’s four- 
wheel drive line, which practically 
eliminates the interaction between 
power delivery and handling. The 
Audi's power steering is lightly 
weighted, though still sensitive. 

The Mercedes handles better than 
it should given its size and age. А 
stout chassis, firm suspension settings, 
and fastidious development have made 
this car a smooth high-speed tourer. 
There are some notable sacrifices in 
ride comfort, though. The suspension 
slaps at expansion joints in the pave- 
ment, and the tires hiss annoyingly 


| over textured surfaces. The 560SEL's 


steering feel is also less than perfect: 
Effort is high, and friction cancels 
some of the road feel. 

The Infiniti Q45 rides impressively 
and handles competently, though it oc- 
casionally stumbles when pressed. 
There's a non-linear nature to the 
steering: Off center, it's quick, and the 
two-ton cruiser seems as nimble as a 
ballerina. Then as understeer sets in, 
steering response quickly fades. In 
rough corners, the chassis runs out of 
suspension travel, the body structure 
feels insufficiently stiff, and there is 


| an annoying kickback through the 


steering. 

In contrast to the Infiniti Q45, the 
Lexus LS 400 never comes unglued. 
Supple suspension settings and forgiv- 
ing jounce bumpers absorb the most 
punishing bumps without heaving the 
passenger compartment. The grippy 
tires, firm steering, and finely tuned 
suspension components reinforce the 
driver's confidence. This is a car that 
knows its business, whether the mis- 
sion is a leisurely cruise or a flat-out 
charge up a mountain. 

The Lexus has one more endearing 
feature—the most technically ad- 
vanced and best-equipped interior of 
the group. Every switch and control 
has a finely coordinated feel. The 
opening of the ashtray is controlled 
by two hydraulic dampers. The instru- 
mentation is an impressive light show, 
night and day: Electroluminescent 
numbers and needles glow brightly to 
provide just the right amount of con- 
trast in all lighting conditions. 


Like every luxury-class sport sedan, 
power assists are commonplace in the 
LS 400, but Toyota engineers have 
gone the extra mile. The steering 
wheel tilts and telescopes via electric 
motor assist. Ап electronic memory 


keeps these settings—as well as seat, | 


headrest, shoulder belt, and outside 
mirror positions—for two different 
drivers. The Infiniti is just as well- 
equipped, though its instruments are 
straightforward analog dials. Where 
the Lexus interior uses traditional ma- 
terials (wrinkled leather door trim, 
California walnut paneling, sumptu- 
ous carpeting), the Infiniti employs 
less traditional, more modern furnish- 
ings. Its instrument panel is one great 
sweep of compound curves. The tightly 
tailored and carefully coordinated 
leather and vinyl trim on the door 
panels looks elegant but not ostenta- 
tious. There isn't a sliver of wood in 
sight. The Lexus radiates the rich 
warmth of a private sitting room while 
the Infiniti has the flavor of the lat- 
est chic furniture catalog from Turin, 
Italy. 

German interiors are known for 
their cold efficiency. To the contrary, 
the three examples in this test were 
warm and comfortable, though not as 
well-equipped as the Japanese mod- 
els. The Audi V8's front seats were 
voted best in the test. Unfortunately, 
the General-Motors-made climate con- 
trol panel seems inappropriate, con- 
sidering the car's upper-class aspira- 
tions. The lack of a conventional glove 
compartment in the Mercedes was also 
disappointing, even though a useful 
piece of equipment (a passenger-side 
air bag) took its place. The BMW's 
bucket seats need deeper pockets. 

When the dust finally settled and 
driving evaluations were completed, 
the test team voiced strong affection 
for every car in this comparison and 
unabashed admiration for one. Tak- 
ing them alphabetically, the Audi V8 
is a magnificent piece of engineering. 
Its a pity we had nothing but dry 
roads during our evaluation because, 
on slippery surfaces, this car's inno- 
vative drive line would have surely set 
the pace. The BMW 735iL is a mod- 
ern sport sedan, but its $58,000 price 
tag seems out of balance with the 
comparatively small and unsophisti- 
cated engine under the hood. The 


Infiniti 945 is a commendably bold | 


undertaking because Nissan engi- 
neers have pressed the sport sedan 
frontiers forward in several areas. The 
fully equipped Q45 is well worth the 
$38,000 it costs; it will be an even bet- 
ter value as further development pol- 
ishes away a few remaining rough 
edges. The Mercedes-Benz 560SEL is 


Continued 


MUST SELL! EPSON TURBO PC PACKAGE 
. WITH PRINTER AND PFS SOFTWARE | 


NOW! A Complete IBM-Compatible Computer | 
System Priced Under $1000! 


e 8088 Dual Speed Microprocessor (4.77 
& 9.54MHz) 

e 512K RAM; Expandable to 640K 

e Includes Two 5%" 360K Floppy Disk 
Drives 

è Video Card Supports CGA, MGA, 
Hercules & TTL 

e 12" High-Resolution Imtec Non-glare 
Monitor 

e Four 8-Bit Expansion Slots 

e One Parallel and One Serial Port 

e Built-In Game Port 

e Built-in Calendar/Clock 

e 84-Key AT-Style Keyboard 

e PFS First Choice Multi-Purpose 
software Package 

e MS-Dos 3.2 Operating Software 

€ High Speed Graphics-Capable Dot 
Matrix Printer 


This powerful desktop Computer system 
comes complete with everything you need 
for home and business computing: com- 
puter, printer, keyboard and software. 


IBM-Compatible Central Processing 
Unit has two disk drives and a 512K 
memory, so it can run virtually all of the 
most popular personal and business 
software packages. Memory can easily be 
expanded to 640K to handle more 


advanced programming. 


The Imtec Monochrome Monitor has 
a tilt and swivel base plus a non-glare 
screen for computing comfort. In addition, 
it has a resolution of 720 dots x 350 lines. 


The Epson Apex 80 Professional 
Printer lets you quickly print out reports 
and documents at 180 CPS in draft mode 
or 30 CPS in the near-letter-quality mode. 
Printer features both friction and tractor 
paper feed which gives you the capability 
to use standard single sheet paper or 
continuous fan-fold paper. Plus, it has a 
3K buffer to help free the computer for other 
tasks while printing, as well as a SelecType 
front control panel which permits fast 
changing of popular typestyles. 

The Practical PFS Software lets you 
perform a host of applications including 
word processing, spreadsheets, file man- 
agement, graphics and spell check/ 
thesaurus. Comes complete with industry- 
standard MS-DOS 3.2 operating software. 
Dont miss this opportunity to own this 
complete computer system — call or mail 
your order today! 


Sug. Retail ...... 


Authorized 
Low Price 


яа * 4 5 = & 


Item No. H-4135-7810-138 
Shipping, handling: $29.00 ea. 


To Order Call Toll Free: 1-800-328-0609 Ct сч счиоте can оше} 


SEND TO: 

SEMO Authorized Liquidator 

1405 Xenium Lane N/Minneapolis, MN 55441-4494 

Send. Epson Turbo PC Package(s) Item H-4135-7810- 

138 at $999 each, plus $29.00 each for shipping, handling. 

(MN residents add 6% sales tax. VÀ residents add 45% 

sales tax. Sorry, no C.O.D. orders.) 

O My check or money order is enclosed. (No delays in 
processing orders paid by check.) 

PLEASE E m— 

CHECK: C mia О а O a 


Acct. No. Eig. E 
PLEASE PRINT CLEARLY 

Name 

Address — рсе 

City i 
ZIP | — —— 


Sign Here 


Ne 
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This VET Did It 2 and YOU East vs. West Continued 


Can Do 11 а lovely $50,000 automobile with а 
Too! piece of precious jewelry on its hood. 
" To its credit, that $22,280 three- 
pointed star stands for impeccable 
service, unmatched retention of value, 
and prestige that only large amounts 
of money can buy. 

The deviation from a true alphabet- 
ical summation was on purpose be- 
cause we saved the best for last. The 
Lexus LS 400 is the winner—the clear 
favorite of five test drivers. This car 
applies high technology in a most 
endearing manner: to create the most 
nearly perfect sport sedan to date. The 
fact that such a car can be driven out 


Make Up to $26.00 an Hour — even while learning! 


Bea LOCKS MITH 


If you enjoy fixing things, you're a "natural" enable you to get your share of this always- 
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained 
year in the fascinating business of Lock- are doing it. So can YOU. 

smithing. Rising crime has increased de- MAIL COUPON to discover how Locksmith- 
mand for service a thousandfold. Yet there's ing can keep the extra money coming in dur- 
only one Locksmith for every 17,000 people! ing spare time — ог in your own full-time 


COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement—good jobs, too. 


You're "in business" ready to make $10 to $26.00 FOLEY-BELSAW INSTITUTE of a Lexus showroom for a “mere” 
an hour a few days after you begin Foley- 6301 Equitable Rd., Dept. 11733 : | | ! Gis 
Belsaw's shortcut training. Easy illustrated les- Kansas City, Mo. 64120 $35,000 is the deal of the decade. Ms! 
sons complete with ALL practice equipment _ N. Hunt, Wilmington, Del.—''! make $50 a 


week extra." 
R. Davis, St. Louis, Mo.—"''l cleared $110 last 


© ALL TOOLS YOURS TO KEEP Saturday." | 

€ KEY MACHINE YOURS TO КЕЕР Sia Ed Boyle, Pittsburgh, Pa, —''My business going | 
е KEY MACHINE YOURS TO kerr N, P ta pove is omy nes gone НО CONTEST IN VALUE 
e BUSINESS-BUILDING HELP 


ШЕТ THIS COUPON • NO SALESMAN WILL CALL 


FOLEY-BELSAW INSTITUTE 
THIS DO-ALL PRO 6301 EQUITABLE RD., DEPT. 11733 


KEY MACHINE YOURS = & kansas сту mo. 64120 


Ё Rush FREE book, “Keys to your Future.” | 
TO KEEP! ıı... 


"Can add $5 add $50 
ı to $100 a week Address 


to your in- І 
н, ane E City — State 
doesn't cost 


you а penny 
T — 


Although the Lexus and Infiniti are often 

described as competitors with high-line Euro- 
[| pean makes, the comparison is strained at 
F best, because few German sedans offer a V8 


engine. A powerful V8—rare in Europe 
because of tax and economy considerations 
— 15 a vital element of the two Japanese cars. 
Both are refined, but the Lexus LS 400, in 
— particular, maintains its aplomb at high 
speed without compromising an overall sense 
adi of luxury. 

Examining a laundry list of technical 
Statement of Ownership, Management and Circulation (Re- innovation favors the Infiniti Q45. The Infiniti 


quired by 39 U.S.C. 3685) lagchin 1 ТТ i i 
NEW! All Band, 1A. Title of Publication: POPULAR SCIENCE | flagship feels quicker in handling maneuvers, 
, 1B. Publication No. 01617370 | but goes flat when pressed. The Lexus, 
Sc anner by Se ne ee however, feels soft and fluid, then surprises 


Frequency of issue: Monthly 


ЗА. No. Od sue — annually 12 you with its gr ip. The LS 400 is competent in 
i Annual Subscription Pri u4 d : : 
A^ ab P 4. Complete mailing pet ins of Knows office of publication: corners and soaks up potholes without 
P ) 7 у, Times Mirror Magazines, Inc., 2 Park Ave., New York, N.Y. 10016. grumbling—one of the best combinations of 
ba ی‎ YA 


5. Complete mailing address of the headquarters of general : 41; , : СҮ, 
business offices of the publisher: Times Mirror Magazines, Ine., ride and handling I've experienced. Our test 


2 Park Ave., New boe N.Y. 10016. н = Q45 wasn't as refined, but the starkly modern 

6. Full names and complete mailing address of publisher. : Н H : ее + е sim. 
editor, and managing editor: Publisher, John Crawley, Times interior reinforces the Impression that it is aim 
Mirror Magazines, Ine., 2 Park Ave.. New York. N.Y. 10016; | ing at tastes that lean toward the avant garde. 


Editor, Fred Abatemarco, Times Mirror Magazines, Inc.. 2 Park | was most comfortable behind the wheel of | 


Ave.. New York. N.Y. 10016; Managing Editor, Richard Stepler, 1 з п 
Times Mirror Magazines. Inc., 2 Park Ave., New York, №. Y. 10016. the Audi V8 on twisty mountain roads, 


. Owner: Times Mirror Company, Times Mirror Square, testimony to its four-wheel-drive svstem. 
Los Angeles, CA 9(053, 
8. Known bondholders. mortgages, and other security hold- However, the Audi is expensive, and it 
ers, owning or holding | percent or more of total amount of ! ; : 
bonds, mortgages or other securities: None. struggles to compete against larger, more 
9. Relates to non-profit organizations and does not apply. luxurious cars. Our Mercedes-Benz 560SEL 
10. Extent and nature of circulation: A. Total no. copies (Net : ач TET 
Press Run): Average no, copies each issue during preceding 12 had the largest V8 in the group, SIVIng it the 
months, 2,172,891; Actual no. copies of single issue published edge in acceleration. Otherwise the car—due 
nearest to filing date, 2.216.775. B. Paid and/or requested cir- | | : 
* Covers | | culation: 1. Sales through dealers and carriers, street vendors to be completely redesigned for the 1991 
Low, High,UHF. | and counter sales: Average no. copies each issue during pre- model year—seemed seriously dated. The 
plus 800-950 MHz! ceding 12 months, 226.817; Actual по. copies of single issue : : : 
‘Raine Sascha. published nearest to filing date. 190.064. 2. Mail Subscription | BMW /39IL was the most impressive of the 
avid has priority. (Paid and/or requested): Average no. copies each issue during | European sedans we tested, outhandling the 


Ter preceding 12 months, 1,608,423; Actual no. copies of single issue T | Main i 
“I ке, d bel published nearest to filing date, 1,636,921. C. Total paid and/or rest of the group with manners that sustain its 
clip. F il range c accesserit requested circulation (Sum of 10B1 and 10B2): Average no. cop- reputation as one of the best road cars in the 

E. ies each issue during preceding 12 months, 1.835,240; Actual | , : | - 
available, no. copies of single issue published nearest to filing date, world. And the 735iL set the standa rd for 
* No раа cut out or 1.826.985. D. Free distribution by mail, carrier or other means. engineering integrity, with a nearly flawless 

Total Price, Freight Prepaid exclude Samples, complimentary, and other free copies: Average no. М : А oe n : 

(Express Shipping Optional) « 25 Day Satisfaction Guarantee. copies each issue during preceding 12 months, 62,474; Actual execution of its Spartan design, though it 
Full refund if iege no. copies of single issue published nearest to filing date, 75.108. lacked many of the convenience features of 
«Size: 2" x 554" x 144" wt 1202. E. Гога distribution (Sum of C and D): Average no. copies each the Japanese sedans. The Japanese entries 


issue during preceding 12 months, 1.897.714; Actual no. copies 
of single issue published nearest to filing date, 1,902,093. F. Cop- 


*Uses4 AAA baterist not 
included. 


have not only gained entry into the super- 
ies not distributed, 1. Office use, left over, unaccounted, spoiled sedan club they have defined a new class of 
: ! 


after printing: Average no. copies each issue during preceding 12 


months, 1,087; Actual no. copies of single issue published near- cars. The BMW demonstrates that the Japa- 
est to filing date. 7.042. 2. Return from News Agents: Average | nese sedans still require some incremental 


== no. copies cach issue during preceding 12 months, 274,080; Ac- : E EE i 
COMMUNICATIONS tual na. copies of single issue published nearest to filing date, gains in rigidity and high-speed performance. 


10707 E. 106th St. Indpls., IN 46256 307,640. G. Total (Sum of E, F1 and 2 should equal net press гип | But with the new contenders priced far below 


зц | shown in A): Average no. copies each issue during preceding 12 id j : д 
= Toll Free 800-445-7711 ~> months, 2,172,891: Actual no. copies of single issue published the established marques, there is simply no 
Visa and MasterCard am goes | nearest to filing date, 2,216,775. et in v لآ‎ 
(COD slightly higher) س جو‎ Il. I certify that the statements made by me above are cor- contest in value.—Dan McCosh 


In Indiana 317-849-2570 Collect FAX (317) 849-8794 | rect and complete. (Signed) John D. Martin, Vice President- 
ا‎ etm. Controller. 
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Exciting Breakthrough 
Opportunity 

Get in on the ground floor of the 
booming new security electronics 
industry. NRI trains you to start a 
business of your own installing, 
servicing, and maintaining residential 
and commercial security systems. 


Training Includes High-Tech 
Security Systems 


NRI gives you hands-on experience 
with today’s newest, most popular 
security systems as you train with the 
professional closed-circuit television 
surveillance equipment and high- 
quality electronic home and auto 
alarm systems included in your course. 


Step-by-step, you learn by doing. . . 
evaluating vour own security needs, 
installing complete electronic alarm 
systems in your own home and auto, 
testing and troubleshooting working 
alarm circuits. You actually safeguard 
your own property while gaining the 
skills you need to start a business of 
your own as today's expert security 
electronics technician. 

NRI's ready now to give you the 
hands-on Security Electronics 
training you need to get started fast. 
For all the details about this exciting 
new business opportunity, send the 
coupon today. 


If coupon has been used, write 
NRI Schools 


4401 Connecticut Avenue 
Washington, DC 20008 


A Fast Way to Independence 
Make good money making keys, even 
more repairing and replacing locks, 
top dollar servicing safes and vaults. 
NRI trains you for all three in one 
complete course. 


Income While You Learn 


Includes professional key making 
machine and all the tools you need to 
start earning profits of up to 800%, 
even while learning. There is plenty 
of opportunity for the trained 
locksmith in replacing automotive 
keys, changing locks in apartment 
houses and office buildings, servicing 
business safes and vaults. NRI training 
and equipment can get you started 
today! 


Be a locksmith. . . full-time, part-time, 
or as the owner of your own profitable 
business. Find out more by sending for 
your free NRI catalog now. 


SEND COUPON TODAY FOR FREE NRI CATALOG! 2 


p. c / 4 SCHOOLS 


McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, Washington, DC 20008 


(W CHECK ONE FREE CATALOG ONLY 
[] Security Electronics 
Û Locksmithing 


C] Robotics 


Name (Please print) 


Street 


City / State / Zip 


tomorrow. 


[] TV and Video Servicing 


C] Small Engine Repair Г] Radio Communications 
L] Computer Programming [] Basic Electronics 

[] Data Communications [1 Paralegal 

CO Computer Electronics C] Appliance Servicing 


NRI training includes all the tools you need to get started. 


THREE BUSINESSES YOU 
CAN START YOURSELF. 


LOCKSMITHING 


SMALL ENGINE REPAIR 


Includes 


= power 
|^» generator! 


gp. 


New Opportunities Abound 


Equipment from lawn mowers to 
motorcycles is powered by small, air- 
cooled engines. NRI can give you the 
training and tools you need to start 
your own business in this big- 
demand field. 


5-HP Engine, Generator 
Included 


Your training includes a 5-HP 
Tecumseh engine with electronic 
start and a power generator you build 
while training. You learn to service 
mowers, tractors, chainsaws, weed 
whips, snowmobiles, ATVs, out- 
boards, even motorcycles. Get all the 
tools you need for tuneups, engine 
diagnosis, and engine rebuilding. NRI 
gives you the skills and equipment 
you need to succeed in your own 
profitable engine repair business. 


ЛТ 

t i For Career 
courses approved 

f я n under GI bill 

We'll give you check for 


details. 


[] Automotive Servicing | 
C] Air Conditioning. Heating 

& Refrigeration 
[] Building Construction | 
Û1 Bookkeeping 
Г] Travel | 


Age 


Accredited by the National Home Study Council 


Wordless Workshop 


By ROY DOTY 


$50 to Gennaro Bonomo, Richardson, Texas, for this idea. 
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Shoppers’ Showcase _ 


(Tr 


A selection of products and services for POPULAR SG ENE 
readers available direct by mail. Enjoy the fun and con- 
venience of mail ordering s shopping. Please order directly 


= یھ‎ — c 


—————— — — uu — KS === 


MUST 
LIQUIDATE 


AT HUGE 
SAVINGS! 


TENITA TurboSPORT 386 PORTABLE 
LAPTOP COMPUTER 


* B0386 32-bit processor, 
12/6 MHz (switchable). 

* 40 MB (28ms) hard drive. 

* One 3.5" 1.4 MB floppy disk drive. 

* 2 MB RAM (expandable to 3 MB) 

* 10095 IBM compatible. 

* "Page-White" fluorescent backlit LCD 
display,10.5" viewing area. 

* MS-DOS 3.21 included. 

* Supparts: MS OS/2 version 1.0, Xenix, 
and also Microsoft Windows/386 
environments. * Zero wait state. че 
* Socket for 80387 numeric со- processor. ы t س‎ 

* Hayes 2400 internal modem. | uro 

» Serial and parallel printer ports. 

= Resolution: 640 x 400 pixels. 

• 79-key full function detachable keyboard. 

* Real time clock and calendar. 

* "Fast" charge NiCad batter pack included. 

* AC adapter. * Weight: 14.7 Ibs. 

| *Dim.: 13.25"W x 14.75"D x 4.75°H. 
* One Year Warranty! 
« Factory New & Perfect! 


XT TURBO IBM 
COMPATIBLE 
COMPUTER 
SYSTEM 

» 20 MB Hard drive. 


* One 720K 3-1/2" disk drive. 
* 640K. * B088 16 bit 


* B4-key keyboard. 
* Mouse port. 
* 14" high res. B&W monitor. 


* MGA compatible. 
» Parallel interface. 


DAMARK PRICE: 


$2999 


Item No. B-1472-128686 
Insured Ship/Hand.: $19.00. 


| MARK 16 286-16 MHZ AT 


Mfg. Sugg. 
Retail 
$8,499.00 


GW-BASIC. 
* Dim.: 13"W x 14.5"H x 11"D. 
* Model #:EZPC20 plus 
EZA4 upgrade. 
* One Year Warranty! 


VIDEO TAPE 


STORAGE CABINET COMPUTER WITH 


| EGA COLOR MONITOR 
Organize your | * 16 MHz 80286 ——— ——— 
video tapes inone | computer. 
handy cabinet. : ане 
This beautifully | (expandable to 4 MB). 
constructed Vide- * 14" EGA color 
otape Storage ш monitor with EGA 
Cabinet holds 114 | Papiae de Р 
“40 38 milisecon 
video (арез. hard drive. 


* Holds 110 VHS 


Е * 5-1/4" floppy drive 
or Beta video tapes. 


| with 1.2 MB capacity. 
| * Six 16-bit and two 8-bit 


• Also holds compact discs & audio cassettes. expansion slots. • 100% IBM corpaible AT EGA ©, 
* Angela oak finish. * 80287 math co-processor socket. w 40 MB — 
* Treated surfaces for durability. * Factory New § . 4 extra half height disk drive cavities. A WAN 
* Magnetically-secured doors. & Perfect! * Built-in real time clock/calendar. Manufa zi dl r's 
* Angled shelves to prevent . ( * 1 Centronics parallel printer port. т І 
nse Тотып Compare At: « 1 RS232C serial suggested Retail 
Light aiam. g. $129.95 ктап роп. $3,195.00 
z sembly. * 101 AT-st board. : 
Model #: 2405. rr Gk edendi 
„ Dim.: 29"H x 23-1/2"W | * Includes: MS DOS 3.21 $ 
ee $ | & GW-BASIC 3.22. ` 
«ЖЫ SS d * Dim.: 19.3" x 16.7" 6.3" 
* Limited Warranty! to, No. B-1472-120063 Й * One Year Warranty! Item No. B-1472-126533 


EDO ANA. 


F 


ш 7-800-729-9000 
B CI CHECKM.O. [VISA 
[Г] MASTERCARD [7] DISCOVER 


microprocessor at 7.16 MHz. | 


. MS-DOS 3.2, MS-DOS Manager, 


. Factory New! Factory Perfect! | 


| GENERAC G1000 PORTABLE 


| * Circuit 


ONLY $6.95 plus normal S/H. Look 
for the plane & ask your operator to 
"ship it FedEx® Delivery Services. 


Insured Ship/Hand.: $6.00 @ + Factory New & Perfect! Insured Ship/Hand.: $39.00 | 
QTY : DESCRIPTION. 
NAME PLEASE 
ie ADDRESS DELIVERY TO 48 
CITY ST ZIP CONTINENTAL 
PHONE STATES QNLY 
MI FOR FASTEST SERVICE — тт 
ii CALL TOLL FREE 2 


EXP. DATE 


Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 


= 


fai the advertiser. For advertising rates for this sec- 
tion, write Advertising Sales, PoPuLAR SCIENCE, 2 Park 
Avenue, New York, М.Ү. 10016 Or г call (212) 779- 5000. 


— M a 


PUBLIC NOTICE: 
Due to a variety of reasons, (overproductions, dis- 
continued lines, Etc...) manufacturers & distributors 
get STUCK with inventories that must be liquidated. 
DAMARK walks in, lays down cash, and takes the 
entire inventory. This is how we can offer you 
products at UNBELIEVABLE SAVINGS! Just 


LOOK at the values below and order today - 
' QUANTITIES ARE LIMITED! 


ыы 


* High res. graphics: 640 x 200. 


Mfg. Sugg. Retail: 


$1,849.00 $799 


Item No. B-1472-117721 
Insured Ship/Hand.: $29.00 


GENERATOR 


* Portable... 
only 49 Ibs. 

* 750 Watts, 
6.3 amps, 
950 max. 
watts. 

e 7 hour 
running time [ 
ati/2load. | 


operation. 


breaker 
protected. 
* Extra capacity fuel tank with gauge—0.8 gal. 
* An extra capacity fuel tank for long intervals of 
uninterrupted power. * Battery charging. 
* Engine type: Kawasaki. 
* Spark arrest muffler. 


Mfg. Sugg. Retail: | 


* Dim.: 16 x 11 x 14. $624.00 

* Model #: 8834. | ' : 

- Two 120 V outlets DAMARK PRICE: 
(15A),1-12 V(10A). | 


* Model #: G1000. 
* One Year Warranty! 


$399 


» Factory New! Item No. B-1472-129114 
Factory Perfect! Insured Ship/Hand.: $29.00 
JA ШЕ ИШ ИШ ИШ ИШ ИШ ИШ ИШ 


SUB TOTAL f- 
MN add 6% Sales Tax | 


Total S/H/l 


GRAND TOTAL EN 
B-1472 


Cust. Service: 1-612-566-4940 
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9= STRANGE BOOKS!" 


f you haven't received your сору с of 
Lindsay's s Electrical Books catalog, ve really 
e most bizarre col- ` 


mething! You'll find one of 
lections of paperbacks, pamphlets, industrial references 
on incredible plans, lost secrets, forgotten events, and | 


strange theories ever assembled! «|? 
valve) lt 
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. Fantastic 
Tesla Books! 


Explore one the AM - nli 
p ee E MA, 7, 
. finest collections of 


quality Tesla books available, including both 
new books and reprints of very old, rare pub- 
lications. Discover a new booklet on Tesla's 
lost inventions, a 1904 book on Tesla's ex- 
periments with wireless power transmission, 

rare and unusual books on the construction 


and use of high voltage Tesla es - much 
more! Highest quality guaranteed 


` Build Lightning Bolt 
T Generators! 


Build a Wimshurst, Holtz, or * 
Winter static electric ma- 


Strange - 
Science! (|= Buna condensing., Jb 


You'll even discover a $ scintilla oo, electrical can- 


oe 
ТЕТЕ. 


+ 
ГЫ 


РАУАНА S RC 


AE * x 


EE OUR О ae |! | nons, Cav ylinder machine = 
Science” — et | and much more! qure De nin | [э Xn 
| совно. perpetua vo equi t іп early B. 1 
motion, unusual phe- iit эй radio! Build induction IM Ge 


| nomena recorded A 


throughout the centu- / 
ries, and much more. 
Explore the strange / 
world that lies between ; 
fact and fiction! 


Write for * 2 
CATALOG! д 

yi nh coy E MT 
trical Book: 


coils, spark gaps, and more! Dis- = 
cover the secrets of early high 
performance shortwave 
radios, and even the de- 
sign and construction of 
;^ motors and precem 


| гүлү: Electrical Books ' 
| po Box 12-WS8, Bradley IL 60915 Ё 
ل‎ Send me a copy of Lindsay's | 


Electrical Books catalog via first class mail! 


| catalog immediately! в City. St — Zi 
Write today! шин кын пыш пыш X шыш шыш XA жыш ыш шшш 


| 
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HEARTH-AID 9 Il 
FIREPLACE GLASS DOORS 
W/HEAT EXCHANGER __ 
You don't 
need to 
sacrifice your 

| Fireplace's 


Largest 
{Manufacturer 

Of Portable 
Sawmills 


Wie TOUR OWN SAWMILL 


Four Models То Choose From 


1(800)553- 0219 


In Indiana call: (317) 271- 1542 
FREE 


appearance 

or the delight 

of an open fire to 
be Energy efficient. 


For Free Information Write or Call: 
FIREPLACE HEARTH AID 
106 Reynolds Dr. - Franklin, TN 37064 
Phone: 1-800-742-HEAT 
(615) 790-1609 


44-page catalog or use 
your MasterCard or VISA 

to order our 50-minute x 
demonstration video-$10.00 E 
Wood-Mizer Products, Inc.® Dept E45 " 
8180 W. 10th St.. Indianapolis, IN 46214-2430 
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| fog-free. Cured-on-film 
| treatment reduces sur- 
| face tension of water. 

| Optics equal to mirror 
| before installation. 


| To order send $16.95 


+ + + +к PRESENTING ж d + + + 


CABLE TWV 
EQUIPMENT 


к жк eee STARRING Ce 4 4 4 + 


F ALI d 
AND OTHER FAMOUS MANUFACTURERS 
& FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL WHOLELALE PRICES IN LIS 
s CHTDERS CHIPPED FROM STOKE WITHIN 24 HOURS 
FOR FREE CATALOG ONLY 1-800-345-8927 


FOR ALL INFORMATION 1-818-716-5914 


PACIFIC CABLE co. INC. 


i RESEDA Biv | 
ВЕЗЕ ОА ^" 


APPLIQUE FOR 


Guaranteed permanently 


Ideal gift - Kit includes: 
9 x 12" Vistex® 
treated film, squeegee, 
D-I-Y instructions 


$31.95 for 2 kits 


(NJ res. add 6% tax) 


| plus $2.75 for S/H to 


Vistex® Fog Freedom, РОВ 280G, Whitehouse, М 


[M at ADT 1 ^ iz F i s d " m 
in Polen! 846/04 undar i iram. Hygromia 1 бүле NJ ВЕНН 


ONE AUTOMATIC SPRINKLER 


CAN SAVE YOUR HOME 
Fights Fire while you in 
are Asleep or Away ж 


А leading cause 
of home loss is 
undetected utility 
fires. Protect your 
home with Automatic 
Fire Sprinklers. 

They are required in 
most public buildings. 
Flame Eater” $32.95 
100 Kings Grant Rd 
Weston МА 02193 


with Hanger, Fire 


Resistant Supply 
Hose, and Seals. 


| REQUIRED! 


WOOD FURMACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 
Charmaster® 
2307 C HWY 2 W. 
GRAND RAPIDS, MN 55744 


FREE CATALOG! 


1-800-648-7938 


IWOOD HEAT 


JERROLD HAMLIN OAK ETC | 


CABLE TV 


DESCRAMBLERS 


e Compare our Low Retail Prices! 
° Guaranteed Prices & Warranties! 
* Orders Shipped Immediately! 


REPUBLIC CABLE PRODUCTS, 1 E 
4080 Paradise Ad. #15, Dept. 501 
——i Las Vegas, NV 89109 

For all other information (702 MA 


| 


BATHROOM MIRRORS | 


J 08888 | 


AT LAST, an affordable, precision 
QUARTZ WATCH 
Gold-tone stainless steel wristband, 


date display, and impressive accu- 
racy. Ladies watch also available. O- 


HYDROPONICS 
GROW LIGHTS 
FREE CATALOG 


TOLL FREE 1-800-227-4567 EAST 


nly $44.95 US (add $4 pph) Buy 
three, get fourth FREE. Check ог| 
money order to: SNOWDROP'S, 

89 Hahn Ave, Cambridge, Ontario, 
RU N3C 382. 1 у ^ 


TOLL FREE 1-800-634-9999 WEST 
APPLIED HYDROPONICS, INC. 
208 ROUTE 13, BRISTOL, PA 19007 
3135 KERNER, SAN RAFAEL, CA 94901 


TRUMARK * 


THE ORIGINAL = 225 YD. RANGE | 
WRIST-BRACED SLINGSHOT 


І NON-FIRING MODEL GUNS. 


POWERFUL & ACCURATE 
Î Sate! Full size. Zinc alloy. Realistic ' 
Пик Sm 4 КЕСЕ NEUE _ POSTAGE PAID 
E: | CUN . | TRUMARK FOLDING-SUNGSHOT, HANDLE STORES AMMO 
Eo Credit |. $15. 00 FI | POWERBAND REPLACEMENT UNIT WITH LEATHER POUCH 
r ITEMS 1 BAG [70 ROUNDS) 1/2" TRACER. BRAND WHITE MARBLES 


TTC Toll Free 24 M Hrs. 


NO C.O.D. [ FOREIGN ORDERS ADD $5.00 FOR АЮ МАЙ | 
TRUMARK SLINGSHOTS; Р.О. BOX 18383 E, BOULDER, CO 80308, USA 


arr eta 


Metas choose | 


A] 
T 


. 
нео 


как. 
alata а Caere NEP Im 


mius, © 


Learn how you can turn an 
old pail and blower into a 

E 3 М f powerful furnace that сап 
зе "Vd Шш ЕСА WE hy melt aluminum cans and 


incredible books! ln EE ау 


brass. We built one for 

Discover hundreds of manuals, industrial handbooks, ^ about $10! Uses grocery 

paperbacks, reprints, and privately published papersonun- ^ store charcoal! Pour cus- 

usual technical UC ranging from melting metal to tom castings! Build a fur- 
NN | 277 building windmills, and 


ИУ паса to melt cast iron! Dis- 
e from electroplating to cover books on sand cast- 
/ A : blacksmithing. 


ing, patternmaking, cupola 
You'll see instantly 


operation, casting of deco- 
rative items, and more! 
Discover the secrets of 
Whitworth's 1853 mi- ESF А 
crometer that could measure tos a millionth of an inch! Make 
charcoal and coke! Build a dividing machine and more! 


Much more! 


Sea technical school textbooks on ma- 
chine tool operation, diesel repair, and 
refrigeration. Learn how the ancients 
refined all types of metal from iron to 
gold! Learn simple chemical analysis! 
Work iron with a forge and anvil! Builda # ul 
wood lathe! А band saw! А circular saw Ё... d 
blade sharpener! А wood stove! And Bic) ES 


much, much more! 
Write for a catalog! 


| markable mailorder 
EE" bookstore ever! You 
| j == don't know what you've 
— БаР We jibab have just the technical how-to 
| information you've been seeking for years! 


Wide Varie ty! 


Make paper! Electroplate! 
| Melt cast iron! Learn calcu- 
lus! Pour babbit bearings! 
Grind telescope mirrors! 
Make vacuum pumps! 
Grow crystals! Dis- 
cover books on hy- 
draulics, steam engine 
design, wind power, mag- 
nets, Sundials, restoration — 
of lathes and milling Eom 
machines and much more! 3 


LÀ r LE. 
Highest Quality! 
| Every book is guaranteed to be high quality! This is NOT a 
book club. You're free to pick and choose only the very best 
books from the best publishers with no obligation. Since | 
cannot possibly offer every book published, | offer only the 
best. You get high quality books, fair prices, fast service, and 
honest dealing. You can order with confidence. 


lathe! 


Write for your copy of the las- 
test jam-packed edition of 
Lindsay's giant Technical 
Books catalog. Send $1.00 
(US & Canada — $4.00 foreign 
airmail). You'll see in a minute | 
why everyone is talking about | 
this incredible source of hun- 
dreds of unusual hard-to-find 
books! Write today for a cata- 
log and order the books you 
need while they're still avail- 
able. Write today! 


Build a pre- 
| cision lathe 
for less than Li ndsay 
$50 without „2 " 
power tools |. fer 
тч E Publications | 
| китеп. н E s = ы " Box 12-ESB, Bradley IL 60915 i 
's true! Build a precision shaper, milling machine, drill | ; 
| press, rotary table and indexing head, a sheet metal brake, paca yes i 2 с М ы 
and тоге! Learn how to make a surface plate from scratch i | кү reig - | 
| and use it to rebuild used machine tools. Build a one lung і Мате ( 
engine! Design steam engines and boilers! Build a welder! 
Make your own drill bits, taps, dies, reamers, end mills and i Street i 
much more. Discover an incredible 2000 page mechanical Е 
engineer's handbook! Learn machine design! Prospect and i City il 


reclaim precious metals! Make bricks and glass! Visit 1910 
steam auto factories! 


Zip 


State 


NOW! Get in on the 


PROFITS i in Jv д 


SMALL «5 = ча 

d ec 
ENGINE = T 
REPAIR! AT 


Work part time, full time— money making 


right at home — we help ЛЛ) 
you every step of the way. 


No doubt about it... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
ica's fastest growing industries. You'll be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's just for labor. А simple tune-up earns as much as 
$49.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits. 


Plenty of business waiting for qualified-men. 


65,000,000 Small Engines Are In Use Today! 
That s the official count from the Engine Service Assn.. 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain saws, minibikes., 
snowmobiles, generators, go-carts, paint sprayers, 
snowblowers . . . the list is almost endless. 


Professional Tools and Equipment, PLUS 4 H.P. Engine 
ALL YOURS TO KEEP... All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...so clear you 
can't go wrong, and with our famous ‘learn-by- doing’ method 
you get practical ‘hands-on experience. We also show you 
how to get business, what to charge, where to get, supplies 
wholesale...all th^ inside tricks of the trade you need to 
assure success right from the start. 


Send for FREE Facts — Do It TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills vou need to increase 
your income in a high-profit business of your own. 

Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 


by return mail. 
RUSH COUPON TODAY FREE 


i est 
Dept. 51758 dm E пи 


Kansas City, Mo. 64120 
am um ип пш аш m mmu 


a FOLEY-BELSAW INSTITUTE a 
. 51758 
ОРЕН Me Б BELSAU В 


[] YES, please send me the FREE booklet that gives 
Й full details about starting my own business in Small d 
Ш Engine Repair. | understand there is No Obligation and 8 


\ that No Salesman will call on me. T 
BNAME n l 
- ADDRESS ___________ ____ = 
. Hf enc e ا‎ 
T iuum Eu EE Le TE EET AM - 
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QUICK-WEDGE. 


Screw Holding Screwdriver 


Handy 
4 Pack Set 


° Examples: 


HAMLIN COMBOS 


OAK ADD/ON 
OAK M35B 


WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


SINGERS! 
- REMOVE VOCALS 
» FROM RECORDS AND CDs! 


Holds the screw, starts it too! No 
more fumbling with screws. Split- 
wedge blade in screw slot grips the 
screw. The other hand is free to hold 


fixture or part. 
HANDY 4-PACK with 3' 
blades fit most size screws. 


$14.95 + .75p. & h. 


4" and 6” 


© 1989 by Kedman Company 


Name 

Address 
City/State/Zip 
Signature 
Visa/MasterCard No 
Expiration Date — 


pled "KEDMAN COMPANY 


P О Box 25667 


DESCRAMBLERS 


JERROLD $105.00 
TRIMODE $119.00 


HAMLIN $102.00 
SCIENTIFIC- 
ATLANTA $140.00 
OAK M35B $99.00 
ZENITH $185.00 
MANY MORE... CALL OR WRITE FOR 
FREE FAST INFORMATION. 
YOUR BEST BUY'S & WARRANTIES 
FOR CABLE CONVERTERS AND 
DESCRAMBLERS START WITH A 
FREE CATALOG FROM: 

M.D, ELECTRO 


EAGLE.......... 
COPY GUARD $59.95 
STARGATE.... $99.00 


NE 68114 
ORDERS AND CATALOGS CALL 
TOLL FREE 


1-800-624-115C 


C.O.D кла 
FOR INFORMATION PLEASE CALL 


(402)554-0417 


BY ORDERING CABLE TV EQUIPMENT FROM MLO. ELECTRONICS THE PUR- 
CHASER AGREES TO COMPLY WITH ALL STATE AND FEDERAL LAN 
REGARDING PAMATE OWNERSHIP OF CABLE TY EQUIPMENT, F YOU ARE 
LE FE OF THESE LAWS CHECX WITH FOUR LOCA OF TALS 


Salt Lake City, Utah 84125-0667 


CABLETV 


SING WITH THE WORLD'S BEST BANDS! 

An Unlimited supply of Backgrounds from standard 
stereo records! Record with your voice or perform live 
with the backgrounds. Used in Professional Performance 
yet connects easily to a home component stereo. This 
unique product is manufactured and sold Exclusively by 
LT Sound - Not sold through dealers. Call or write for a 
Free Brochure and Demo Record. 


LT Sound, Dept.PS-3,7980 LT Parkway | 


Р51289 
Lithonia, GA 30058 


If you rent vidco tapes they rc 
jamming you too. 
When playing back rented movies you will notice 


annoying flashes, streaks, jitters ect. This is caused | | 
by copy protection jamming embedded in the video] | 


The Video-2010 will spot and completely eliminate 
Macrovision and all current copy protection and 
jamming giving you s crystal clear picture. 


*Completely automatic no adjustments. 


| *Digital state of the art. | 
те» on all TV's, VCR's, € Cable. 


Order toll free 


1-800-624- 1150 


Сап ог write for your free catalog 
402-554-0383 
Everquest Corp. 875 So.72nd 
Omaha, Ме. 68114 


DETECTIVE 


PRIVATE INVESTIGATOR Home-study 
Training Program. Free Information. Glo- 
bal, Box 191PS, Hanover, MA 02339. 


ELECTRONICS, STEREO HI FI. 


SURPLUS Electronics. 72 
log. $2. Surplus( PS), Box 276, 
05440. 


TOBACCO, PIPES, CIGARS 


lburg, VT 


TOBACCO! Chewing—Smoking Sam- | 
pler. Write, Fred Stocker Inc., Dresden, Ten- | 


nessee 38225. 
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CABLE TV 
DESCRAMBLER LIQUIDATION! 


* Major Makes & Models! 
e Will match or beat anyone's prices! 
| * Dealer discounts at 5 units! 


| Manufactured and Sold Exclusivel LT Sound 
| 24 HOUR PHONE DEMO LINE: aaia 


‘assified Opportunity Mart 


STOP JAMMIMG ME | 


age cata- | 


. $44 ea. (Min. 5) 
. $40 ea. (Min. 5) 
$60 ea. (Min. 5) 


Name 
Address 
City 


State 


(404) 482-4724 
82-2485 


GOOD EATING 


PRIZE WINNING CLAM CHOWDER, 
LOUISIANA GUMBO. $3.00 Soups: Р.О. 


Box 1066, Maple Valley, WA 98038. | 


FINANCIAL 


DEBTS? BILLS? BAD CREDIT? 
No problem! We'll help now now. Applica- 


|| tions accepted $500—$50,000. Not a loan 


@mpany. Free app: » Dept. PS, 400 


| | Century Park South #117, Birmingham, Al- 
четсе н са пи "сип ET 


SH Loans, Grants, Credit Cards. Bad 
credit OK. 717-531- 1025, Ext. 114. 24 
ours 


CREDIT PROBLEMS? Fix them your- 
self! Get loans, credit cards and top credit 
rating. Free info. Infoserve, Box 705s, Con- 
neaut, OH 44030. 


LEARN secrets of Financial Inde 
dence. GUARANTEED. Free Details, 
Life Security, Box 410, Dept. PS12, Оше. 
МЕ 68010. 


WATCHES, CLOCKS ETC. 


WATCH REPLICAS! Lowest Nationwide! 
Warranty! 18KT Goldplated! Exact weight! 
(404) 963-3USA. + . 


RUBBER STAMPS 


XSTAMPERS Pre-Inked Long-lasting Ef- 
ficient Customized Free Catalog. Lisann’s, 
3407PS Bedford Forrest Court, Missouri 
City, TX 77459. 


Order "CUSTOM MADE" 


RUBBER STAMPS 


TL 3 
at UP TO 4 LINES only 9i 95 
b. (Max.30 letters per line) ea. 


des PADS only $1.95 iy 


jT Add 25€ per item for postags 
"SATISFACTION GUARANTEED 
FAST SERVICE: Your Order Shipped іп 5 days! 


QUALITY Stamp Mfg. Вох 35514-S, Tulsa, OK 74153 


Popular Science Indexes 
Box 2451, West Chester, Pa. 19380. 
Enclosed is a total of $. (check or money order) Please send: 
[188 [187 L186 L1'85 084 083 O'82 CT81 
ство O79 0'78 O'77 O76 0'75 O74 Г1'7З O72 
(31.75 each) OAI 17 indexes diia 1988) for $17 LJFive indexes $5 


(Prices above include postage and handing. Allow about 4 weeks lor delivery) 


1500 sq.ft. home plans & fully engineered 
connecting hardware — $1650. Complete pre- 


cut kits and a variety of floorplans available. 
Attractive, easy-to-assemble, energy-efficient. 
New 40-page color catalog & more — $8. 


TIMBERLINE GEODESICS 
2015 Blake St., Berkeley, CA 94704 (415) 849-4481 


Easy To Install e No Tools Required 
Model C For Cabinets 


Model D For Desks 
$4.25 ea. post paid 


Norman Design * 322 Park * Melrose Pk, IL 60160 


ا - 


YOU SAW IT IN 


POPULAR SCIENCE 


—BUT WHEN? 


HUNTING 


BEEMAN SUPER POWER ADULT AIR 
GUNS. Fine firearms, guaranteed bes 
prices for the very finest. Unexcelled powe 
yes, but more importantly; unequalled ac 
curacy, trigger action, durability, re 
pride. Largest U.S. sales. 108 page fre: 
Airgun Guide/Firearm Information. Adi 
$2. for fast mail. Beeman, 3440 PS( 
Airway, Santa Rosa, Calif. 95403, (707 
518-7900 (24 hours). 


HOUSE PLANTS 


INDOOR PLANT GROWERS Try Sola 
Power! Send for free brochure, Clayhill En 
terprises, Boxe305 A, Arcadia, OK 73007 


COINS 


| DISCOUNT Silver Eagle Dollars, Fash 
ion Watches Rings. Free Catalog. Marc 
Discount, Box 2 10, West Paterson, N. 
07424. 


_ROBOT 


complete source catal ы д? 


ROBOTS, со 
Tecknico, Box 62. Alden, MI 4961 


MAGIC TRICK, PUZZLES 


FREE Catalog. Magic Tricks, Puzzle: 
Jokes. Over 800 Items. Winkler’s Wonder: 
Dept. PS12-89, Oakdale, CT 06370. 


SONGWRITERS 

SONGS Free Put 
lishing/ /Promotions. Broadway Music, Bo 
7438-PS, Sarasota, FL 33578. 


CB RADIO - | 


POLICE—FIRE SCANNERS, CB’ 
HAM, MARINE 2-WAY, ANTENNAS. H 
BOX 19224PS8, Denver CO BORIS. 


Classified Opportuni 


Amer. Exp., or Diners Club Account (give # & exp.) Advertisers using box 
number in ad must furnish name & street address for our records. 
Send order & remittance payable to POPULAR SCIENCE, Classified 
Dept. 6C, 2 Park Avenue, New York, NY 10016, 212-779-5000. For 
advertising information call 800-445- 2714. 


Reach 4.4 million readers every month with an ad in Popular Science's 
Classified Opportunity Mart. February Issue Deadline (on sale 
January 16) is November 21. Rates: $9.80 per word. Min. ad 10 
words. Darker type (Bold) words $1.00 per word extra. Display Clas- 
sified: $545 per inch. Payment with order, or charge your Visa, MC, 


CLIDICTASAC ТС 
G HRIS fi VAS GIF lj А | 


TURBO UFO TOY TOP 


With a fast blast off it spins into 
orbit whistling and flashing light! 
It's a lightweight, colorful, toy top 
that really spins on table tops! Buy ЖЕ 
yours today and soon be the spin- FF .s= 
ning champ on your block. 
SEND check or money tor $6.95 
Plus $3.42, tax, S/H 
The Flowers Co. ‚ Dept. 111, Suite 
33-121, 4555 N. Pershing Ave.. 
Stockton, CA 95207. Allow up to 3 

| 4-6 weeks for delivery. Money  ' 
Back Guarantee. Send $2.00 for 
Inquiries. For Info (209) 931-5323. 


CREATE 3-D 


IMAGES [м 


Developed by medical 
Imaging sclentists 
Converts your 35mm camera using ordinary 
him into a three-dimensional imaging device. 
Everything you need is included. No special 
| processing required. Make as many images 


as you want with your own him. Package | 


includes: sample images, viewer, easy to 


follow instuctons and comprehensive 3 - D | 


imaging manual. Enjoy easily photographing 


anything in realistic three dimensional color! | 


* A great gt | Allow 2 weeks for delivery + 


Send name and address with check or money order 
for $23.95 plus $2.50 shipping and handling to: 
= Creative imaging === 


Р.О. Вох 22816, Nashville, TN 37202 


Turn off the lights... 
TURN ON + 
the SIARS 

# 


Now, bring the magic of the 
night sky right into your home! 
NIGHT SKY STAR STENCIL 
transforms any ceiling into a 
celestial celebration . . . with 
each star in the right place at 
true brightness. Fun and easy 
to put up (1-2 hrs), NIGHT SKY 
includes luminous, non-toxic 
paint, brush, stencil. Featured 
in Popular Science, L.A. Times, 
and The New Yorker. 
1-800-999-3433 "If" 
URSA MAJOR, Box 3368-01, Ashland, 
OR 97520. Specify Summer/Winter, B' 


($28) or 12° ($33), ppd. Includes Star & 
Constellation Map. 


WATCH REPLICAS! Lowest Nationwide! 
Warranty! 18KT Goldplated! Exact weight! 
(404) 963-3USA. 


PERSONAL 


COLLEGE High School Di- 
lomas. Authentic vri) ree Catalog. 
ational Certificate, Dept. PS-141, 210 5 
Avenue, New York 10010. (718) 768-6803 
Ext. 100 (24 Hours). 


HERBS-—YOHIMBINE, PAU D'Arco, 
and others. Catalog $1.00 (refundable). 
Jude Herbs, Box 563PS, Huntington Sta- 
tion, NY 11746. 


ARTS & CRAFTS 


"GETTING Started In Stained Glass" 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


NEON ART home study course. Earn 
while you learn, buy wholesale, start busi- 
ness. FREE DETAILS. Neon, 522 Myrtle, 
Dept. PS-10, Arlington, TX 76018. 


OLD GOLD, JEWELRY WANTED 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


MODEL, SHIPS, CARS, ЕТ C 


“FASCINATING LIVE STEAM MOD- 
ELS!" complete "WILESCO & MAMOD" 
line. KITS OR ASSEMBLED. Trains, 
Tractors, Marine, Cars, Trucks, Stationery 
Engines and Accessories. Stunning large 
34- pags Colored Catalog $5.95 Refundable. 
Sales, Parts, Service. LARGE DISCOUNTS. 


| Diamond Enterprises, Dept. PSA, Box 537, 


Alexandria Bay, NY 13607. PHOME: (613) 
475-1771. 


ELECTRICAL SUPPLIES, ETC. 


NEW LIGHT BULB SAVER extends life 
of bulbs up to 75,000 hours. Fits standard 
outlets. Set of 6, $9.95 Duty Free, US Resi- 
dents Only, JDH Mail Order, 6815 44th 
Ave., Montreal, Quebec Canada HIT 2P3. 


BOOKS & MAGS 


SUCCESSFUL UNIFICATION GF 
GRAVITY and electromagnetics first pub- 
lished in plain easy-reading words in Au- 
p 1989 issue of Factory Product News. 

mited quantity available, $10.00 
FPN, Р.О. Box 496, Rockaway, N 


PROJECTS IN METAL—the 
magazine of ideas for shops. 
Loaded with good things to 
make, and the best ways to| 
make them. Plus shop tips to 
save you time, money, head- 
aches. Six issues only $15.50. 
Call 800-447-7367 or write: 
Projects in Metal 
Dept. A14, Box 1810 
Traverse City MI 49685 


BUSINESS SERVICES 


PRESSMAN DIRECT 500 Business 
Cards—$9.95, 500 410 Envelopes-$19.95, 
500 Letterhead-$15.95, Colors-$5.00 ex- 
tra, Send Te Samples and $5.00 S&H 
order To: Kohls, 10553 Tamryn, Holly, 

42 


r copy: 
07866. 


Mart 


= SE e (To 


Dorothy Ellis, Classified Advertising 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flies 
over land/snow/water. Complete plans and 
booklet. $11.95. Aero-Projects, Box 5118P5, 
Clinton, NJ 08809. 


HOVERCRAFT Plans, 3 to 160 Hp In- 


formation $4.00 (refundable). Sevtec, Box 
846, Monroe, WA 98272. 


HOVERCRAFT Plans, Parts, Catalog 


$1.00. Universal Hovercraft, Box 281, Cor- 
dova, IL 61242. 


BARTLETT FLYING SAUCER 

ULTRA-LIGHT Hovercraft Featured In 
Documentary Film, “Force Beyond” Pow- 
ered By Ordinary Lawn Mower Engine. 
Complete Plans, Supply Sources and Photo 
Review. $10.00 (24 Hour Return). Send To: 
Herb Bartlett, PO. Box 156-S, Silverdale, 
WA 98383. 


AUTO SUPPLIES & EQUIP. 


ENGINE OVERHAUL KITS: Wholesale 
Catalog $2.00. Engine Service Group, Dept. 
PS, Box 13053, Lansing, MI 48901. 


` SLICK 50, WE WILL BEAT ANY PRICE! 
U.S. AUTO-TECH, 1-800-227-5425. 
FREE CATALOGUE! 


SLICK 50. $31/BEAT ANYONE. 1-800- 
537-7932 (CA (408)-28-SLICK). B&J SPE- 
CIALTIES, Box 7783, San Jose, CA 95150. 


AUTO CLOCKS— Factory Direct. Sales, 
Service, Quartz Conversions Do It Your- 
self Quartz Conversion Kits Available. In- 
struments Services, Inc., 433 South Arch, 
Janesville, WI 53545. (608) 755-0993, (800) 
558-2674. 


NEW FORMULA 20/20 Glass Treat- 
ment Improves Wet-Weather Visibility. 
TRANSFORMS WINDSHIELD Into Lus- 
trous, WATER-REPELLENT Surface, 8-oz. 

ray. Send $6 to: K&H, 1350 E. Chapman, 
Box 6492, Fullerton, CA 92631. 


SAFER NIGHT DRIVING 
GLARE CUTTER 


Reduces DAZZLE from 
oncoming car lights. 
Position Cutter on left 
inside of windshield 
with suction cup. Does 
not obstruct drivers vi- 
sion. Made for all peo- | 
ple who drive at night, [ 
and older people who | 
have trouble focusing 
after looking into glare 
of headlights. 

Send $9.95 plus $2.00 shipping (11.95 total) 
to Steele Plastics Mfg., Dept. PS-3, 2625 
Algonquin Ave., Ashland, KY 41101, Check, 
Visa/Mc. (606) 329-1433, Satisfaction quar- 
anteed. Dealerships available. 

U.S.A. Patent No. 4,773,696 


AUTOMOBILES 
VAPOR Carburetor Triples MPG. Free 


Information. H&A, R2PS, Bowling Green, 
MO 63334. 


| ENHANCER. Can double 
mileage, retain full power, fits all carbure- 
tors, satisfaction guaranteed. Eagle 
Research. (604) 426-7229. 


IS It True You Can Buy Jeeps for $44 
through the U.S. government? Get the facts 
today! Call 1-312-742-1142 Ext. 4606. 


GOVERNMENT SEIZED Vehicles from 
$100. Fords, Mercedes. Corvettes. Chevys. 
Surplus. Buyers Guide, (1) 805-687-6000 
Ext. S-20025. 


ALTERNATOR/ GENERATOR ebuild 
Book. Price: Hedelund Engineering, I 


| 26044, Las Vegas, NV 89126. 


BUILD А BIKECAR a 
The Amazing Mini Car You Сап A. 
[Build with Bicycle Parts! ^^. gi 
Electric Motor Js 

and Pedal 


| Powered! 

Fun to Drive! 

Easy to Build! 
PLANS $9.95 


falistaction Guaranteed or Your Money Baci 


Endicott. NY 1378 


DRUG RAID SEIZURES! Buy D 
Cheap. Mercedes, Fords, Porsches, Var 
Trucks: Free Details: Seizures: Box 43€ 
YA, West Covina, CA 91791. 


BUILD A PRELUDE RECUMBENT Bl 


Sah hy ÉD Aircraft 
Red E 


Q t Controls 
. on Handlebars 


г Steel 

F Stee! ov Aluminum Alloy Frame 

Handiabars & Tit Aod 

| MORE Comfortable and Faster’ Send to: J. BENDITT со 
Steg by Step, Mabe Pipas! PO. Box 589 © Feasterville, РА 190 


| TRIKE 
The Fun, Easy to Ride 
Arm and Leg 
Exerciser! 


Low-Cost 
Construction! 


PLATINUM GASAVER— Granted by U. 
Gov't Economically 22-40 percent e ipo vm 
Information $2.00. Gasaver. P.O. Box 2 
Fairfax, VA 22031. 


SAVE $100's On Your On Car Insuranc 
Booklet tells how on Liability, Collisio 
Comprehensive, Nofault. GUARANTEEI 
$5.00: INTERNATIONAL RESEARCI 
2662 Cliefton Springs Road, Decatur, Gec 
gia 30034. > 


PARTS WASHER, portable, 12 volt I» 
Complete plans, free template. Introdu 
tory offer $5.95. CBM-PS12, 242 Mariett 
Johnstown, PA 15904. 


INCREDIBLE BARGAINS! Buy ow 
ment Seized Surplus! ... BMW's, Mercede 
Porsches, Cadillacs, Lincolns, Boat 
Trucks, Vans, Misc .. . from $100.00. Ama 
ing recorded message reveals detail 
(602) 721-2997 Ext. 3207. 


EMPLOYMENT INFORMATION 


EASY Work! Excellent Pay! Assemb 
products at home. For info. Call-50 
641-8003 Ext. A-8068. 


GOVERNMENT JOBS $16,040 
$59.230/yr. Now Hiring. Call (1) 80 
aaa Ext. R-20025 for current Feder 
ist. 


OVERSEAS ... $25,000 - $75,000+. Fr 
Report! E артель, Вох 19760-FX, Inc 
anapolis, IN 46219. 


JOBS, Any State, Any Occupation, i 
cluding Government, State, Public. Al 
Cruiseships, Tugs, Ships, Riverboats, O: 
rigs. Women-Men. Work month- Hon 
month. U.S.A. plus Overseas. Informatic 
$5.00. Nationwide Employment, B223P 
Central, Indiana 47110. 


POPULAR SCIENCE DECEMBER 1929 | L 


OME assembly. Electronics, automo- 
„ crafts, typing, sewing. Apply Now! 
3) 281-8111. 


N MONEY Reading books! $30,000/ | 


tential. Details. (1) 805-687- 
-20025. 


MISCELLANEOUS 


aN GLASS ETCHING. Transform 
dows, mirrors, and glassware into works 
| for fun and profit! Exclusive method 
1£ easy! 16 page catalog $2. Starter 
$12 95 postpaid. EASTERN ART 
85, PO Box 3411-P129, Wyckoff, NJ 
Nl. 
D PHOTOGRAPHS - 254 page report 
китин West, Box 4280, Leucadia, 
4. 


ncome 
Ext. 


ALIF/WINNING LOTTO DATA...32 
res latest Lotto 6/49 information with 
rts, graphs, selection fields, last 200 
ne numbers and much more! Published 
pkly. $3.50 for singly issue. WINNING 
ГТО DATA'M, Вох 285, Citrus Heights, 
95611. 


3, Silver, Platinum containing scrap 
lercury. Free quotes & sample evalua- 
. PMRSD: 1-800-932-1010, Box 191, 
rwood, MA 02062. 


| PIANO. VIDEO COURSE. Free de- 
ls. РО. Box 1561, Duluth, GA 30136. 


I RUBBER BAND GUN pattern and 
tructions. $2.00, S.a.s.e. to: PA Patterns, 
x 201, Oliver, PA 15472. 


L Breathalizers Low Wholesale 
ces. ;. Write: EJE, 908 Niagara Falls Blvd., 
Tonawanda, NY 14120-2060. 


3M Assembly Language $5 Book $15. 
D, Box 12238, Lexington, КҮ 40581- 


HOME CRAFTSMAN 


Е WOODEN TOYS, whirligigs, door 
rps, dollhouses, clocks, music boxes, 
ather instruments, crafts, furniture with 
F plans, arts, kits, supplies — Catalog 
—(614) 484-4363—C erry Tree Toys, 
Imont, Ohie 43718-0369. 


OCK movements, components, plans, 
bxy, foil and art prints, door harp sup- 
es, shaker pegs, touch tones, Bible clocks, 
Heos, transfer art, stencils—over 1200 
ms! Wholesale catalog $3.00 (credited) 
pebar, P.O. Box 463-5, Andover, NJ 
821-0463. 


NEW! BUILD AMAZING LIQUID PiS- 
IN ENGINE from pipe fittin Easy 
ans. Free iaformation. ABCO, Box 306- 
2, Seminary, MS 39479. 


STEAM ENGINE KTS 
wer models at savings a ou! $1.00 lit- 
ature. PM Research Inc., Dept. 5, RD#2, 
x 29, Wellsville, NY 14895. 


“GETTING STARTED WITH PVC PIPE 
IRNITURE!” Casual, Box 208-P, Tewks- 
iry, MLA 01876. 


KITES | 


KITES 


FREE COLOR CATALOG 
Choose from over 100 kites. | 
Many unusual & innovative designs 
Call or write for your catalog today! 
Into The Wind - (303) 449-5356 | 
1408-P Pearl St., Boulder, CO 80302 

и шыш шыш шыш шаш шыш шын пыш ыш 


AVIATION 


HOBBY HELICOPTER. Ultralight single 
ater. Simplified construction — Motorcycle 
igine. Brochure $5.00. POLYNOVA, Dept 

5, Saint-Remi, Quebec, Canada JOL 2 0; 


ULTRALIGHT HELICOPTER — Enclosed, 
tax Powered, Tilt Head, No Tail Rotor. 
fo $10, MC/VISA, (203) 489-6588 
armco, Box 1334-A, Torrington, CT 


Т 


FLYING 8 FOOT HIGH, HAND HELD, 


 *Helicopter k gyrocopter kits, 
components & plans available 


^ еМо pilot's license required 


Helicopter Plans plus Experimenter's Handbook 
plus full kit infarmation: 


HELICRAFT_/ 


PORE FGA: add fa U.S. 


P.O. Box 50-A (For ma X 
Riderwood, MD 21138 
| Credit cord order line: 1-301-583-6366 


BOOMERANGS... INCREDIBLE RE- 
TURNS! World's Best Hi-Tech Designs. 
Free, Illustrated Catalog. Amazing! 
BoomerangMan, 1806-2 N. 3rd, Monroe, 
LA 71201-4222. 


ANTIGRAVITY Propeller Centrifugal 
Forces $10.00. Howard, RT 2, Box 454, Fos- 
ter, KY 41043. 


eTAKEOFF & LAND ANYWHERE” | 


*CRUISE AT AT 140-150 M.P.H. 
al Ordinances | 


‘thal makes l 
TRIES rotor because К 
counter: rotors provida tall 


| DIMENSIONS & LOADING PERFORMANCE (518. Day, SL) | 


MAXIMUM SPEED 150 МРН 


ROTOR DIAMETER i 


IM MORE ABOUT THIS I 
NEW KIMD OF HELICOPTER! 

* COMPLETE INFO EC e 3 VIEW DRAWINGS .... 
* TECHNICAL REPORT. ......(must reading) .. 
* VHS VIDEO TAPE WITH FULL-SCALE 

PROTOTYPE IN ACTUAL FLIGHT TEST . 
е ORDER ALL (3) ITEMS (Save £15.00) .. 
m nd M rer an ра U.S. funds) drawn on a 


5. bank on. Мо СОС. Коп U. 8. add £5.00 på 
| Calilernin residents add 7% sales tax. Allow 1 to 2 weeks. 


Credit Card Orders or Free Info - (415) $49-0260 | 
Ineiude my name in your marketing dsla basa, | am interested 


ln the fete 
O FAA Certified Aircraft 


0 Homebuilt Aircraft 
VIOSHIER 


Technologies 


334 State Street, Suite 706, (Dept геї) Los ^os, СА РИИ 


ALL TERRAIN VEHICLES. 


BUY ONE AND WE'LL MAKE 
| YOU AN EXCLUSIVE DEALER 


6 uheel drive ATV 


passenger T 
| models 


Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


| Recreatives Industries, Inc. 


60 0 Den jt Street, Buffalo, NY 14206 


CLASSIC CARS 


Hemmings 
Motor News 


Over 750 pages cach month filled with 
Шз of ads for old cars, parts 
и SUTVICES, supplies & more 

— SPECIAL INTRODUCTORY OFFER — 

NINE GIANT ISSUES 

ONE F "14 тт i 


BATTERY MASTER. SWITCH 


Patent Pending 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 


Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. | 

Remove knob to stop theft and un- 
authorized operation. 


| | 1880 N. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—1 2 units or more. 


ASTRONAUTICS 
SPACE/TIME CONTROL TECHNOL- 


OGY! AMAZING DATABASE CATALOG! 
$2: REXCO, BOX 1258, BERKELEY, CAL 
94701 


ROCKET MOTOR MAKING TOOLS and 
supplies. Catalog $3.00. Impulse Reactions, 
Box 62342, Seattle, WA 98121. 
SECRETS OF UFO PROPULSION. 
Book, 170p. $9.50. Prescience Publications, 
orton, Los Angeles, CA 90026. 
BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUSTI 
* FIFTY CENTS EACH! 


* BUILD A DOZEN IN 


MAKE. YOURSELF tram materie ра бен LEM i 


Dept. P312 
ДА... SEE REE түү 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 


U.S. Mail. COD add $4.00. Personal checks | | 


| allow 21 days. 


DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


26,800 CATALOGS listed. Sources For 
Anything! $5.95 Catalogs. Box 92452X, At- 
lanta, GA 30314. 


LASERS, from $40. 00 vidis MWK In: 


dustries, 9852 W Katella, Suite 340PS, An- | 


aheim, СА 92804 or call 714-956- 8497. 


DETECTION—Surveillance, Debugging. 
Plans, Kits, Assembled Devices. atest 
High-Tech catalog $5. Detection Systems, 
2515 E. Thomas, #16-864A, Phoenix, Ari- 
zona 85016. 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT ени ide | 
i's easy SAVE OVER 75% . 


CARTRIDGE жу „жат Pp ан 
RECYCLERS ———. TARON SOMERS 


MORACK ا ت‎ В 
INCORPORATED Order or perd LASER PRINTERS. 
2132 Windsor Dr — die (708) 598-0 
| Palos Hilts, IL 604 5 E FAX (708 596-920 | $29.95 | 


' Вера amen оу 


ре y pm rie 


200 SUPPRESSED / DORMANT IN- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


SURVEILLANCE-COUNTERSURVEIL- 
LANCE! Guaranteed Lowest Prices! TOR 
Catalog $5.00 (Refundable). PROTECTO 
PO. Вох 520294, Salt Lake City, UT 84152. 


books on 
мозор wireless and remote listening de- 
vices, night vision equipment. Catalog 
$2.00. EF SILON CO., FO. Box 291513, Los 
Angeles, CA 90029. 


QUARTZ CLOCK MOVEMENTS and 
чре ies! Low Prices! Yankee Ingenuity, Вох 
113 Altus, OK 73522. 


| * EMLI— Electro Magnet Coil Gun/Launcher 
| KITS With All Necessary Plans 
* MFT3K—FM Voice Transmitter 3 mi Range..... 
* VMPM7K— Te "Y Transmitter 3 ا‎ Range 
* BTC3K— 250,000 Volt 10-14" Spark 


» LHC2K— Simulated Аже үн ri. 
- BLSTK— 100,000 Watt Blaster Defense Device 
* NIG7K— Negative lon Generator Kit... 
* PSPAK— Time Variant ys ган Pistol. 
» STAIK—All New ur Am 


Plasma Saber ... 
‚ PGSK— Plasma. Lighti g Globe Kit . 
+ SDSK— See in The Dark Viewer Kit... д 
ASSEMBLED with Ai Necessary Instructions 
* BTC10— 50,000 Volt-World's Smallest 
Tesla Coil .. 
+ LGU40— 1MW HeNe Visible Red Laser Gun ... 
* TAT30— Auto Telephone Recording Device 
* |ITM10—100,000 Volt 20° Affective Range 
Intimidator .. 
Е LIST10—Snooper Phone Infinity Transmitter 
Е eh aa Pain Field Generator 


* Catalog Containing descriptions of above plus | 

hundreds more available for $1.00 or included free | 
| with all above orders. 

Please include $3.00 PH on all kits and products plans 

" rias paid. Send check, MO, VISA, MC in US 


| INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. PB, AMHERST, НН 03031 


PLASMA 


Build SPECTACULAR PLASM/ 
LIGHTNING LAMP From 5 бас 
Water Bottle. Easily Available Part 
Complete Detailed Plans. Send $6.€ 
Ti а 


o. 
BUTLER ENGINEERING 
296 Coldstream Dr. 
Berwyn, PA 19312 


CURVED GLASS—BENDS {for China/ 
curio cabinets, also insulated units—send 
ttern for estimate. Amark Glass, 2291 
ast 28th Street, Brooklyn, NY 11229. 
Work guaranteed 


NEW HE NE 
LASER TUBES $35 
Dealer Inquiries Invited. 

Free Catalog! 


MEREDITH INSTRUMENTS 
6403 М. 59th Ave. • Glendale, AZ 85301 * (602) 934-9387 
"The Source for Laser Surplus 


VOICE Disguisers! FM Bugs! Transmit- 
ters! Phone iow Bug Detectors! More! 
Catalog $1.00: NDI ELECTRONICS, 
Box 25647, Tempe AZ 85285-5647. | 


DO IT YOURSELF (Cont) 


LAVING PRODUCTS CATALOG! 60 pages. 
did from one expert source. America's 
rgest energy saving mail order house! 
0 postpaid. Solar Components Cor- 
ation, pt. PS, 121 Valley 5t., Man- 
hester, NH 03103. 


TELEPHONE LISTENING DEVICE 


Record Lelaphone Conversahons in your осе or 8 

home Connects between any cassette o bpa f 

recorder and your telephone bine Sus gulo- 

esa ичи ors dread Records both 
sies of conwerkahon Stop recorder when 

} att Tou, 1. phone i5 hung up | 


LJ 


e EACH Ory Du her 


| Super Powerful FM TRANSMITTER 
- Mg UMS лиң рим Qaa Ири килеп | 
 Transm4s up to "à mie fo any FM rado -Exsy to 
Assemble KA - up ю 9V banery (по mci ) 
For catalog of Transmiiers, Voice Scramtiers and 
other specaly items. enciose $2 00 10 USI Corp 
Сан 407 -725-1000 or sand £19.95 + $1.00 
shipping per itam to: USI Corp., FO Box 
PS2-2052, Melbourne, FL 32902 COD: OK. 


1х1" 


pL YOUR OWN SHOP 


VIT i USA. How to eam while you 

шат. How to sel up your shop. 

| Postpaid, $44.00 (U.S.) Canadian 

- $52.00. Visa Okay. Write lor details. 
Peter Horsley Publications 


115 Riverbirch Cres. SE Calgary AB., Canada T2C IMI 


ELECTROPLATING textbook. Electro- 
late metallics/nonmetallics. $14.95. De- 
ails free. Tropic, X95E, Palm Bay, FL 
| 906-0095. 


| ARROWHEAD Makin 
.50. Commons, Вох 
pint, OR 97502. 


EDGEBANDER — Build our own hot-air 
dgebander. For complete р ans send $15.00 
р: Edgewood, Box 144, Osler, Sask. SOK 

0. 


. VHS $29.95 S/H 


CIVIL DEFENSE AS HOBBY. Ingenious 
oject under your present house. Informa- 

lon, write: Ken Snyder, Box 418H, Blaine, 
A 98230. 


KITS 
PLANS | 


5 Models 
Available 


You Can Build for Under *900 
Vertical Takeot! and Landing 
Hower Fhght/ Мо License Requered 
INFORMATION PACE 15.00 
lnchdes space phpibps, prirwa 


[9] BW ROTOR CO,INC. Towanda 


Вох 391-B 
KS 67144 


1990 CATALOG. 100 
| Ages. Largest selection available of genu- 
: leathers, kits, tools, books, supplies. 
ne tooling, utility, garment leathers, 
jedes, exotics. Belt, wallet, holster, moc- 
sin kits and more! Low prices, quantity 
ounts. Send $2.00 hy /hdlg to: Tandy 
Father Company, uep 1289C, Р.О. Box 
934, Ft. Worth, TX P6113. 


DIAMOND SAW PLANS. 10 inch $24.85. 
ts tile, rock, brick. Brochure $1.00. Plans, 
bx 311582, Tucson, Arizona 85751- 1582. 


DO IT YOURSELF AUTO ALARM Plans 
„90 plus $1.00 shipping and handling. 

2 THIEVES NOW! Send Check or М/О 
y J. International, dept. 1021 PO. Box 
972, Albuquerque, NM 87199. 


RADON PROOF YOUR HOUSE FOR | 


ANUTS OR OTHERS FOR PROFIT. 
gistered Professional Engineer Shows 
pw. Send $14.95 To: Phase One, 2551 Gal- 
s Road, Dunn Loring, VÀ 22027. 


VIDEO Catalog $5.00. 2000+ How-To 
deo Tapes. Discoveries, Box 190PS, Kai- 
a, HI 96734. 


oom SURVEILLANCE TELE- 
ONE. Monitor Room or Telephone Con- 
rsations. $175.00. Catalog $3.00. Listen 
ectronics, 603 Elgin, uskogee, OK 
401, 1-800-633-TAPS. | 


WASHER AND DAYER REPAIR. 
jme Study Course. 24 hour recorded in- 
ation: 1-312-918-2279 Ext. HS-62112. 


012-PS, Central | 


E HELICOPTERS | 


POWER TOOL SPEED CONTROL. Make 
your and enjoy. Plans. $3.00. E.G. Fitz- 


gerald, PO. Box 40075, Bellevue, WA 98004. 
ALTERNATE ENERGY 


FREE HYDAOGEN FUEL and Oxygen 
Generator uses Water and Solar Cells. 
Plans and Kit $12.00. Prairie Power, Box 
8291, Edmonton, Alberta, ТЄН 010, 
Canada. 


SOLAR CELLS 
If you want Solar Electricity atthe Very Best 
Prices, send$2 (Refundable)forourcatalog 
of New & Surplus Solar Electric panels, 
cells, inverters, controllers, books, and 


related technology forindependent power, 
APPLIEDPHOTOVOLTAICS 
Вох 2773, Staunton, VA 24401 
"Bringing thecostol Solar Electricity down 
to earth,” 


200 UNCONVENTIONAL ENERGY 
TECHNOLOGIES! AMAZING  DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 


| BERKELEY, CAL 94701 


` FREE ENERGY! Fuel-less Motors and 
Generators! H&A, R2EPS, Bowling Green, 
MO 63334. 


HYDROGEN GENERATOR Plans Send 
$2.00 sase. ChemX, Box 0945, Gadsden, AL 
35902. 


formation package-$5.00-HEER, РО. Box 
5286, Springfield, VA 22150. 


IM DARK Paint Light Switches. Exit Signs, 
Etc. With Our Starter Kit. Glows Six Hours 
After Ten Minutes In Light. Non-Toxic. No 
Wiring. $19.95 Cash or M.O. $3.00 Ship- 
ping. ITI Unlimited, 112 S. Harvard, Suite 
#196, Claremont, California 91711. 


“CONVERT 12VD.C, into 120VA.C." 
Build inverters using common, inexpensive 
"ne Practical detailed, new booklet. Send 

7.95 to: Stan Freeman, 369 Zandeci, Che- 
32. 


. halis, WA 985 


SOLAR ELECTRIC SYSTEMS, Com- 
peins Toilets. WINDPOWEA, Route 1P, 
lton, KS 66436. 


FREE ENERGY! CONVERT RADIO 
NOISE INTO 15-12 VOLTS WITH AMAZ- 
ING AMBIENT POWER MODULE. Plans 
$5.00, tested unit $38.50. Ambient Re- 
search, Box 153, Sausalito, CA 94966. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding. coat- 


| ing, überulassng, repairing and reproduc- 
d Making S 


ing with our Mol upplies. Cata- 


log $2.00. CASTOLITE, Dept. 89Q/PS, Box 
391, Woodstock, IL 60098. 
MAILING LISTS 
NEW ACTIVE NAMES!! 
MIXED STATES! IMMEDIATE SHIPMENT! 
Adhesive Labels—Hot Line Opportunity 
Seekers, 200/$10.00; 500/$15.00, 1000/ 


$25.00. Others Advon, Drawer B6, Shelley, 
ID 83274. Visa/MC/AmEx. 1-BOO- 
802-3866. 


NEW NAMES DAILY! IMMEDIATE 
SHIPMENT! Guaranteed Opportunity 
Seekers. Adhesive lables. 200/$8; 500/$11; 
1,000/$18; 2,000/$29; 5,000/$59. QUALITY 
LISTS, Box 1305- CW, Seaford, NY 11783. 


| VISA/MC/COD. 800- 356-6392. 


FIRST C “TRIPLED FREE"! Op- 
portua miren Computerized, adhesive 

bels. 200/$8; 500/$14; 1,000/$25; 2,000/ 
$39; 5,000/$75; 10 ,000/$139. LIST-MAS- 
TERS, Box 750-WK, Wantagh, NY 11793. 
Visa/MC/COD call 800-356-8664. 


RESULTS! Guaranteed! Opportunity 
Seekers On P/S Labels. 200/58; 500/$12; 
1000/$20. Immediate Shipment! Compulist, 
Box 1476-P, Aliquippa, PA 15001. 


EARN bigger profits! New professional 


| top of the line, computerized, full-feature 


ишсе mailing lists $4.00 hundred, 
30.00 thousand labels. Mailco, 1418 
Homan, Fort Worth, TX 76106-9055. 


FREE Lists! Your order tripled free! Op- 
portunity Seekers, MLMers, MONEY 
SPENDERS, Red Hot! Adhesive! GUAR- 


| ANTEED DELIVERABLE! 200/$7, 500/$10, 


1000/$16, 2000/$27, 5000/$60. STAR 
MAILING LISTS, Box 1527-A12, Spartan- 
burg, SC 29304-1527. 


BOATS, INBOARD/OUTBOARD 
MOTORS 

BOAT KITS—PLANS—PATTERNS— 

8'/70° — Powerboats — Sailboats — 

Houseboats — Rowboats — Hydroplanes 

— Tunnelhulls — Duckboats — Canoes — 

Kayaks — Dinghies — SUPPLIES — 


| Epoxies — Fiberglass — Foam — SEND 


FOR GIANT ILLUSTRATED CATALOG 
$3.00 ($5.00 airmaili—Book “Amateur 
Boatbuilding” $6.00—CLARKCRAFT 16- 
5 Aqualane, Tonawanda NY 14150. 


EVINRUDE—OTHER BRANDS 19868 
BARGAINS... All irap 7200 Нап: 
dling. Scott McCulloch 
Marine, 610 Merrick Roa 
York 11563. (516) 599-3003. 


BOAT KITS- PATTERHNS- Best 
Selection and Service. Proven Designs for 
Amateur/Craftsman/Hobbyist — 7'/55' — 
Hydroplanes-Canoes- Kayaks-Skiboats- 
Duckboats — Dories — Fishingboats — Sail- 
boats-Houseboats-Quick/Simple Stitch- 
englue. Tremendous savings! 180-PAGE 
CATALOG $4.00 AIRMAIL (3.00 slow). 
GLEN-L, 9152 Rosecrans, Box 1804/PS9K, 
Bellflower, CA 90706. 


FOR THE HOME 


BUY CARPET & VINYL DIRECT. 
ings to 80%. Name brands. Shipped Di- 

, FREE QUOTES/SAMPLES. JOHN- 
SON'S CARPETS, Dalton, СА 30720. 1 


M nba New 


| (800) 235-1079; Georgia (404) 277-2775. 


TEN humorous telephone messages. 


$5.00. Punditz, POB 103, Rexford, NY 


12148. 


A science engineering breakth rough! A set of un iu 
dog-sound makers that condition dogs incredi 

fast. Small. Used from the palm of the hand. Neu? 
hypnotic control, even at a distance. No leash 
needed. Novices become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog's mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
simply don't fight it. Tunes dogs in, makes them want 
to please you. Unequaled loyalty-bonding. Same 
Instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
thousands of satisfied users in U. S. А forei 8. 


From $25 to $175 2X 


4129 Wilshire, Box 1250, Agoura Hills, CA 81301 


A Division of Environmental Research Labs. Copyright * 1063 | 


MONEY MAKING OPP 


STRATEGIES for accumulating wealth. 
Beome FINANCIAL GENIUS. 
Taxes. Send $19.95 + $3.00 s/h to: Theo- 
dore Woodard, РО. Box 13001, Baltimore, 
MD 21203. 


| PLANO TUNING VIDEO COURSE 4 hrs. 


Follow-along tuning, regulating, voicing. 
Chords, Diploma. ree details. P.O. Box 
1561, Duluth, GA 301 136. 


EASY Work! Excellent Pay! Assemble 
Products At Home. Call 504-649-0670 Ext. 
6517. 

$200,000 INCOME POTENTIAL 
Through Mortgage Consulting. Success Re- 
дизел Strong Confidence, Good People 

kills & Determination. Qualification Fee 
of $30.00. For More Information. Call CMA 
1-800-446-8414 x 250. 


$50 BECOMES $1,000,000 SOONER 
THAN YOU THINK! Safe, proven invest- 


ment techniques used by market profession- | 
als are now available to you. Get rich and _ 


retire early by spending 5 MINUTES daily! 
For ‘HOW ТО’ guide, FREE newsletter, 
send $9.75 to BTech Management, 345E 86, 
Suite 2A, NY, NY 10028. 


POPULAR SCIENCE DECEMBER 1 


DOG-MASTER SYSTEMS 


Reduce | 


MULTI-LEVEL RECRU 
ING SERVICE Build mde make mon 
fast. We do the work. For free informati 
send stamped, self-addressed envelope | 
Recruiting Service, 23003 Naples, Sprir 
TX 77373. 


$1000's FREE Publicity and adverti 
ing available every month for new ideas ar 
home businesses. Major Magazines ar 
newspapers details $2.00. Mac Publishin| 
271E. 1050N. Bountiful, UT 84010. 


MAKE Д $100.00 A-DAY Plan & 15 f 
mulas, rush $2.00 and s.a.s.e. to: Plan, Р 
Box 1614, National City, CA 92050. 


CHRISTMAS GIFT KEEPS ON GIVIN| 
for your son or grandson, home cours 
Piano Tuning Academy, 281 Germani; 
Alexandar, ARK 72002. 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Price 
Pins. Decals. Free Catalog/Quotes. Stadr 
61К Jane, NY 10014. (212) 929-2293. 


REAL ESTATE 


ABANDONED PROPERTY! Infor matio 
$1.00. Ridgehaven, Р.О. Box 849-PS, Gler 


ellen, CA ! 5442. 


. Lots. $40 dowr 
el Ave.. Sherma 


CALIFORNIA. Acrea 
$40 monthly. 4602 Et 
Oaks, CA 91423. 


"BUILD YOUR DREAM IN COLORADO} 

Build your cabin from your own tree: 
Create a pond from Crystal Clear Wate 
Harness Solar Energy from over 300 day] 
of unclouded sky. 35 Acres from $19,900 
Low Down—Easy Terms. Free Brochuri 
—Call Today 1- 800. 383-0583, Patten Land 
of Colorado Corp. 


Trees, Creeks and Wildlife, 20 QUALITY acres 
(and up), close to Yellowstone Park, starting а! 
$7,450. Easy Owner Financing. Guaranteed Ас. 
| cess. Warranty Deed, Insured Title. Free Brochure 
Rocky Mountain Timberlands 
333 Haggerty Lane ® Dept PS, Р.О. Box 1153 
Bozeman, MT 59771-1153 @ |406) 586-8088 


Toll Free: 1: 800- АДА 9958‏ ل 


GOVERNMENT HOMES from $1 (U ге 
pair). Delinquent tax property. Reposses| 
sions. Call 805-687-6000 Ext. GH-20025 for 
current repo list. 


FLORIDA'S WEST COAST. Lots 34,001 
up. Map-Brochure, Englewood Realty 
1-800-842-1962. 


WHY pay rent? Secret of buying build- 
ing homes for less! Guaranteed! Free in- 
formation. MIndustries, Box 239-B, Upper 
Sandusky, OF OH 43351. 


MONTANA LAND BARGAINS: 20 Acre 


| mountain parcels starting at $12,900. Call 


NOW for FREE information. 1-BOO- 
252-LAND. Yellowstone Basin Properties. 


TOOLS & MACHINERY 


INCREDIBLE 2-IN-1 SOCKET 
In each patented 12 point socket, Bead STEM 
6 points fit metric and 6 points fit UPPER | 


SAE. Standard 3/8" drive, 24 
picce equivalent set i$ regularly 


| $34.95 lor only $27.95. Minnesota 


warranty 


Avi. St. Paul, MN. 5510 


4' METAL Cutting Lathe $114. 25. Taig, 
15048 Proctor, лалын, СА 91746. 


* STARTING AT 320 
*RILLS * METALS = BOOKS 
* PRECISION. INS TETIMENTS 
*" CATALOG — $2.00 

jDOC of item | 


CAMPBELL TOOLS 
COMPANY 


LI- 32- E»: 


“SHARPENERS REPORT" Monthly 
Newsletter. аан Бо Equip- 


ment. FREE Brochure. SKOG Company, 
стене PO 22559, Minneapolis, MN 
422. 


"———————————— MÀ 
TOOLS & MACHINERY (Con't) 
SMALL FOUNDRY Furnace. Supplies. 
ее Literature ramid Products, be t. 
. 3736 South 7th Avenue, Phoenix, 
041. 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


i ог. = 
Box 535-PS Hurricane, WV 25526 304-562-3538 
animal = Compari” Marima = Myford = Sherine = Айа» = fet 


REPRESENTATIVES OF MANY MANUFACTURE RS 
Toll Free Number For Orders 


BOLTS, SCHEWS, TOOLS. WHOLE- 
ALE, DIRECT. Guaranteed. Catalog 
L.00 (refundable), Camelot, Dept. 33, Box 
>. Bristol, Wisconsin 53104. 


BUSINESS OPPORTUNITIE 


$1.00 POUND From “Junked” Tires! 
епа Stamp) LaVallees-286, Oxford, FL 
2684. 


RECONDITION BATTERIES. Easily 
arn Hundreds Weekly. Untold Secreta. 
ree Information. Battery Outlet, Box 
300-S, Hickory, NC 28603. 


IMPORT-Export opportunity, profitable 
orld-wide, mail order business from home, 
ithout capital. We ship plan for no risk 
xamination. Experience unnecessary. Free 
report. Mellinger, Dept. C269C, Woodland 
lills, California 91367. 


quiet ЫДАН ЖИН i ы —— 

$225 DAILY “CHROME PLATING" 
‚шо Parts, Motorcycles, inexpensive, easy, 
Free) information: Chrome, Box 2285, 
Valdorf, Maryland 20604. 


BUMPER Sticker Printer. Cheap, Sim- 


le. Portable. Free details Bumper, POB 


2791 LLC), Tampa, FL 33622. 


ANS Easy $458 weekly! Free informa- 
ion, Hornsby's, Box 1214, Franklin, TN 
7065-1214. 

MAKE HOMEMADE BOOKLETS. I'VE 
TARNED $187,000 WITH MINE. MONEY 
4EVER STOPS! Free information: Dasher, 
С). Box 5320, Sevierville TN 37864. 


ADVERTISE free in 507 Magazines. 
5.00. Directory, Box 11W, Atlanta, GA 
0301. 

MAKE $7,000 monthly as Loan Broker 


without investment/experience. Financial 
3ox 3578-Y, Anaheim, CA 92803. 


995,000 MONTHLY INCOME! Easy 
rena age om Plan. No Investment. Mc- 
Dowell, Box 5529-Y, Diamond Bar, CA 


31765. 
| ALUMINUM SCRAP — Recycle Yourself 
UP TO $25.00/POUND! FREE 


Information: Industrial - PS12, Box 127, 
Alexandria Bay, New York, 13607. 


$392.00 FROM Square Foot Plywood 
iH Demand), | ing Proof $1.00 (Re- 
fundable), Woodwins, Bridgewater, Mass. 
02324-2299. 


SCWL Subliminal Tapes Wholesale: 
Write: Life Enhancement, 811 Moulin, Mad- 
ison Hgts., MI 48071. 


vus. ke, da Some a 
TAKE Catalog Orders. We drop-ship 2955 
best-selling specialty products. west 
below wholesale prices. Immediate deliv- 
ery. A home business opportunity. 
Free Book. SMC, 9401 De Soto Ave., Dept. 
28-12, Chatsworth, СА 91311-4991. 


po Sao Hat ачсын: а اعا‎ Rec 

1000's WEEKLY. Free information. 
Stamped envelope: Progress, Box 93248, 
Los Angeles, CA 90093. 


س ق سس س کہہے 
MONTHLY Taking Photo-‏ $1,000 

graphs at Home! Call recorded message: 
(303) 674-B155. 


TUNING PAYS: Learn with ap- 

proved home study course. Diploma 

nted. American Tuning School, 17050 
fer Dr.. Morgan Hill, СА 95037. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


2000 Montrose, пиа о mh 
$40,000 ON 1/3 ACRE! New hydro- 


ractical! 


nics—inexpensive, pleasant, 
x 1214, 


ree information. Planter's, 
Franklin, TN 37065-1214. 


| (800) 826-8523 OR WRITE: THE 


ш“ 
PROFITABLE Gold Foil Printer. Person- | 


alize business cards, 
Details. Gold, POB 
FL 33623. 


ncils, matches. Free 
4986 (LLC), Tampa, 


WEEKLY mailing ads. Admailers | 


$500 
Associates, Box 51063, Durham, NC 27717. 


NEW! GROW EXPENSIVE PLANTS. 
SELL FOR 2,000% PROFIT. Free infor- 
mation. GROWBIZ, Box 306-512, Seminary, 
MS 39479. 


3S weekly easily. Assemble 
PROVEN products. Spare Time. No Expe- 
rience. Free information. IEC, Box 2227, 


Silverdale, WA 98383. 


tame won ЖУЗ ЛНЫН. t »& 
NEED MONEY? Free Grants, Signature 


Loans, Business Loans. Write Action: #7-Ү, | 


Box 5499, Diamond Bar, CA 91765. 


Mosis байа coh يي‎ NM 

MAKE Rubber Stamps. Highly Profitable 
Business. Free Details. Stamper, POB 
22809 (LLC), Tampa, FL 33622. 


БОО YEARLY "hidden" in your com- 
yuter? Yes! (Free) report: Simpson, 771 PS, 
attle Ground, Washington 98604-0771. 


SCREEN Print T-Shirts. Inexpensive 
kits. Free Details. "T-Printer" РОВ 23991 
(LLC), Tampa, FL 33623. 


Let The Government Finance your 
new or existing small business. Grants 
/loans to $500,000 yearly. Free recorded 
message: 707-448-0270. (JG6) 


POEM VEN os EE 
TAKE PICTURES for profit. Camera Ven- 
tures, Box 771, Lamara, CO 81052. 


ае МАН, Ёё Бү ЫНЫН as inae varie ac 

DRUG RAID SEIZURES! Buy dirt cheap. 
Cars, houses, boats, computers, furniture. 
Free Details: Seizure: Box 4309-YD West 
Covina, CA 91791. 


аа азо E 7-Е psum mper 

MECHANICALLY inclined individuals 
desiring igh Weekly Profits operating 
Small Manufacturing business Without In- 
vestment write: Businesses-P, Box 9008, 
Baldwin N.Y. 11510-9008. 


GET PAID for mailing letters! Write: 
PAASE-SQ3, 161 Lincolnway, North Au- 
гога, IL 60542. — 


ORNAMENTAL... 
CONCRETE & PLASTER PRODUCTS 
Se ANIMALSe STATUES | 


MANUAL: $10.95 POSTPAID ` 


BRINCO DEPT, PS-11  . 
| BOX 1092, HESPERIA, СА 92345 


| DONT BE FOOLED BY IMITATIONS! 
Бае the Des! quand screen proyechon TV tor home or hir 


prohi wiih ныр And OPENS utilized by SUNY, ET 
aZ a VANIA and MAL IHA un A nimple FT TET КИП ! 119 53? ШАШ 
information, prol plan, and complete parte cataeg $2 


Money back guarantee Eam $100.000 yeary 7 


POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP PA 1851 


READ BOOKS for pay! $100 a title. 
Write: PASE-HF8, 161 Lincolnway, North 
Aurora, IL 60542. 


TAA HTE Diac ere 

T-SHIRT PRINTING MACHINES. We 
sell professional single and multi-color 
screen printing equipment. Inexpensive, 
Free Brochures. Catco, 12086-PS NW 25th 
St., Coral Springs, FL 33065. 


GLASS MECHANIX INC., 10170 NW 47 
St, Sun Rise, FL 33351. 


bs i onis leta c RR RN 
LEARN Gold, Silver Scrap Recycling 

Business. Free information: Recycling Box 

11216PS, Reno, NV 89510-1216. 


ЗРЕО Ср, NONO, Pu Ra 
FORMICA: Repair Burned and Damaged 
Countertops WITHOUT REPLACEMENT! 
Quick, easy to $600/day. Change counter- 
top Colors WITHOUT REMODELING! Mi |- 
lions of apartments, homes pay profits im- 
mediately. Introductory package FREE! 
206/256-9742. Introductory Videotape $14. 
REMEW-ALL, BOX 9900-55, Vancouver, 
WA 98668. 
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NESS at home. Easy, Shoestring start. 
FREE DETAILS. Parks Publishing, 1640 
Alderbrook Rd., NE, Atlanta, GA 30345. 


MONEY Never Stops! Demand For Home- 
made Booklets Endless! Details: Bream, 
Box 35622, Richmond, VA 23235. 


MAILORDER Opportunity: Start profit- 
able home business without experience or 
capital. Free book. Mail Order Associates, 
Dept. 520, Montvale, NJ 07645. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS AND plate glass! Up to $75,000 
yearly! Call TOLL-FREE USA & Canada: 
1-800-321-2597 for valuable demonstration 
video and FREE report. Glas-Weld Systems, 
Box 5755-C-12, Bend, OR 97708. 


iiie dcl erator e NNNM 

MILLIONAIRE Mailorder Expert Reveals 
Money-Making Secrets. Free, exciting hour 
cassette: Melvyn Powers, No. Hollywood, 
California 91609. 


SAEIMA d adr i 
BECOME A Heal Estate Appraiser. 
$100,000 Plus Potential. Home Study. Free 
Literature. 800-223-4542 Dept. RP109. 


“SELL MONEYI" Become a Loan Bro- 
ker! Free details. Dept. PS 219, Financial 
Planning, 210 5th Avenue, New York, 
10010. (718) 768-6803 Ext. 200 (24 Hrs.!. 


REHAB HOUSES for profit. $20,000 per 
month easy. Manual summ and offer. 
Send $4.00 to: SBI 4020 148th Ave., NE 
Suite F, Redmond, WA 98052. 


UNLIMITED $$ IN EXPLOSIVE FIT- 
NESS INDUSTRY! FREE INFORMA- 
TION. PERSONAL DEVELOPMENT, BOX 
17744C, PLANTATION, FL 33318. 
800) 552-1998. 


کک 

EAHN $700 WEEKLY! Join weightloss 

mailing program—from Home!—Pharma- 
cals-P6, 3400— 111th, Chicago, 60655. 


EARN BIG MONEY At Home. DeGruy s, 
P.O. Box 26028, New Orleans, LA 70186. 


EARNINGS Unlimited! Mail Our Bur- 
раг Alarm Advertisements From Home! 

M Merchandising, Box 59314-PS, Chi- 
cago, Illinois 60659. 


ie ufu Rie kata کے‎ i mms 

BE Your Own Boss? 1001 Fast, easy ways 
to make money! Free! Rush name, address, 
Money Making, Dept. PS, Box Z, Studio 
City, CA 91604. 


Luna ea. I 

PROFITABLE businesses you can oper- 
ate in your home. Free information. Bonus 
package included. Barnes Marketing. Box 
1173PS. Troy, MI 48099-1173. 


$75,156 YEARILY! STAAT SPARE 
TIME! Furniture Restoration. No invest- 
ment! (Free) Details: Patterson, Box 5221- 
AJ, Athens, GA 30604-5221. 


PME, CRM REN AME 

TAKE PHOTOS, ЕАНМ $100 HOUR! 
(Free) Information, Camera, Box 5221-AJ, 
Athens, GA 30604-5221. 


FRUTOS Qr RR 
THOUSANDS Pe Vaig yoge An- 
swering Machine! GC Industry, Box 78565- 
(PS), Washington, DC 20009. 


BIG MONEY Home Businesses. Write: 
BDS, Box 5322, Kingwood, TX 77339. 

MAKE $4,000 MONTH SPARE-TIME! 
Easy with your COMPUTER! (Free) Re- 
port Computer, Box 5221-AJ, Athens, GA 
30604-5221. 


N e ——— 

BOTTLED WATER 3€ GALLON! Explo- 
sive Market, Huge Profits. Details $5, 
Video $19.95. Water, Box 82, W. Hartford, 
CT 06107. 


INCREDIBLE Success High profits in 
home businesses! Guaranteed! Free details. 
New Horizons Unlimited, 3432 Orchard 
Park Rd., Suite 211, Orchard Park, NY 
14127. 


ASSEMBLE Closet anizers at home. 
| $300 DAY! Free! Details: Assem- 
bly, Box 5221-AJ, Athens, GA 30604-5221. 


“HOW To Professionally Clean And Serv- 
ice Your VCR" manual. Earn up to $100 

r hour in your spare time. Only $9.95. 
/.C.R. Company, 603 Hwy. 67 #1015, Dun- 
canville, TX 75137. 


$250 DAILY! Recycling "SPECIAL" 
Metals-Plastics. Easy money! (Free) Infor- 
mation. Recycle, Box 5221-AJ, Athens, GA 
30604-5221. 


SUCCEED in Business. Purchase а Fran- 
chise Our Book A-6 Contains 1600 Differ- 
ent Businesses Available Plus Extensive 
Competitive Information Send $15.00. Uni- 


fied, Box 711810, Santee, CA 92072. 


| Making "Special" Booklets. EASY! (Free 


GOLD. Turn $200 into 1,800 dollars ir 
gold. Call (919) 282-9350 for message. 


$27,000 SPARE TIME! AT HOME 


Information. Thomas, Box 5221-AJ, Ath 
ens, GA 30604-5221. 


HOME BUSINESS GUIDEBOOK reveal: 
profit building secrets. Free details. Gua 
anteed. Jackson Publishing, Suite 326 
Dept. 340-B12, 6336 Oracle, Tucson, AZ 
85704. 

MAKE/SELL Engraved signs and trc 

hies. Highly profitable. Low investment 

ree information. Trophies, Box 24215 
Tempe. AZ 85285. 


MAKE $20,000.00 MONTHLY build 
ing Woodproducts in your backyard. Details 
$5, CASEY, 216 Vernon St., Dept. 2FPS 
Warren, RI 02885. 


NO MONEY? Make thousands per week 
in a few hours a day. Free information| 
Write: THOR Publications, Suite 313 
13337 E. South Street, Cerritos, CA 90701) 


ECONOMICAL Make durable building 
prasti easily. Bays Laboratory, 2086-207 
Road, Cedaredge, CO 81413-9628. 


HOW І MADE $4,965 IN MONTH Sea 


never | 

Tells How. GUARANTEED. FREE 
TAILS: Direct, 1325 Orion, Road Batavi 
IL 60510. 


BETTER HEALTH | 


QUIT SMOKING FOREVER No Withdraw 
al's $3.00. Nulite, PO. Box 757, Ocklawaha 
FL 32179. 


SECRETS OF DIETING, maintain idea 
weight, $4.50, Earl's, RR 10, Box 177A, Pa 
kersburg, WV 26101. ) 


WEARING APPAREL ` 


بے 
AMIATION T-Shirts. Discount Priced. Cat‏ 

alog $1.00 (Refundable). Sigma, 9621 Mi 
sion Gorge Rd., #6-340, Santee, CA 9207 


RADIO TV 


SECRET Scanner Frequencies: Federal 
Police, etc. Free Catalog! CRB, Box 56-Р8& 


Commack, NY 11725. | 


BATTERYLESS Solar AM/FM Radic 
Free Details. SPEEDY, ABRAMS 224 


| DALLAS, TEXAS 75231. J 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns 
Freebies! Information (stamp): DDN, Bo 
20152-G, Ferndale, Michigan 48220. 


Box 1409-B, Holland, MI 49422. 

WATCH REPLICAS! Lowest Nationwid 
Warranty! 18KT Goldplated! Exact weigh 
(404) 963-3USA. 


WATER PURIFICATION - 


DRINK PUREST WATER! Home Distil 
ers. Discount Prices! 800-874-902: 
WATERWISE, Box 45981, Center Hill, F 
33514-0459. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Pub 
cation DLP, Box 487, Anaheim. CA 9281 


FREE Нури, Self-Hypnosis, Sle 
Learning Catalog! Drawer 00, Ru 
doso, NM 88345. 


LOANS BY MAIL 


FREE MONEY! $300,000,000 GIV 
AWAY. Grants. Never repay. Details $1.0 
дакы, Box 3066-PS129, Seminole, I 
34642. 


BORROW any amount! Get Visa/ Maste 
Card! Instant reply! Sunrise, Box 42 
Bethpage, NY 11714-0042/(516) 349-164 


IMMEDIATE Loans to deserving indivi 
uals refused elsewhere. Many plans i 
cluded. Try us! Associates P3, Hox 90€ 
Baldwin, NY 11510-9008. 


ss carats. Je eai dli IRI 

BORROW $500 to $200,000.00 Fast 
Signature. Galbraithe, 25 Dongan Pla 
New York, NY 10040. 


ДЕЛИ ian LaL NL NN 
$5,000 CREDIT! No credit check! 
Information. Actual credit! (813) 791-85! 


LOANS BY MAIL (Cont) 


$100,000 line credit without investiga- 
jon! Private Swiss bank account! Other 
inancial benefits! Free valuable report! 
ers PS-12, Box 5399, Torrance, СА 


BORROW  $500-$40,000! “Over- 
night” On Signature. Keep indefinitely! Ac- 
ion Box 5499-Y, Diamond Bar, CA 91765. 


BORFHOW $60,000 "Overni ht". Any pur- 


зве! Кер indefinitely! tails! Write: 
vri ox 1593-SP, Safety Harbor, FL 


BORROW $500- $100, 000! *"Immedi- 
ately.” On signature. KEEP FOREVER! 
Cre it-2D, Box 1621, Spring, TX 77383. 


BORROW BY MAIL Get $500-$75,000 
quickly. Nearly everyone qualifies! Request 
Free application. MJS Industry, Box 531, 
Bronx, NY 10461-0531. 


SIGNATURE Loans, Credit Cards ob- 
ained quickly! Dominion, POB 35726-A, 
Richmond, VÀ 23235. 


` QUIGK Loans, Credit Cards Issued Na- 
ionwide! Guaranteed! Em ire, 1800 S. 
Robertson #931-M, Los Angeles, CA 90035. 


BORROW $50,000 "FAST". Any Purpose. 
Guaranteed. CAPITAL, Box 561359-PS. 
charlotte, NC 28256. 


ARAB BUSIN have money to 


NESSMEN 
уду /invest. Top finder's fees paid. IMEA, 
1289/PSI, Box 3574, Newport Beach, CA 


)2663. (714) 722-9260. 


VISA! MASTERCARD! Despite Past 
redit Experience! Apply Toll-Free: 1-800- 
88-8851, Extenstion 26. Issuer New Era | 
Bank, Somerset, NJ. 


ure" Any Purpose! 97% Eligible! | 
pplication: National, Box 7621-K, Loos 
ach, CA 90807. 


CASH HOTLINE $500 - $100,000 On 
Signature. "Overnight" 98% Eligible! 
ast Approval! 813-947-6841. 


CASH 24—48 Hours! Fast Approval! АП 
'pes of loans, Car, Home, Business, Holi- 
lays. PFS, 210 Fifth Ave., Dept. 1102, NY, 
JY 10010. 


| BORROW $500--$100,000. No one re- 
sed! Free application. 750 Johnson Hol- 
ow, Jefferson, NC 28640. 


 VISA/MASTERCARD. Limits to 
5,000.00. No savings account re- 
uired. Business loans to $500,000.00. 
lignature loans to $40,000.00. 
-904-221-7139 24 hours for FREE 


UNSECURED CASH LOANS! Visa/ 
astercards plus more! Fast, easy proven 
nethod. Any amount, purpose. E-Z payback 
lan! Credit, no problem. Call 24 hrs: (714) 
10-1044; MoneyExpress, 4521 Campus 
286R, Irvine, CA 92715. 


EAZY LOANS $500-$50,000 Fast Ap- 
roval, Unemployed, bad credit welcome. 
» tails: (719) 634-0490, (24 hours). 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
bnewood, tools, varnishes, parts, accesso- 
es, strings, cases, instruments, bows. Vi- 
lin, guitar kits. Catalog $1.00. Dept. MZ, 
026 W. Belvedere Ave., Baltimore, MD 
215. 


TREASURE FINDERS/ 
METAL DETECTORS 


BURIED TREASURE 


= RESEARCH PRODUCTS 
BON 270270-H TAMPA FLORIDA 133688 


FIND Old Coins, Jewelry, Gold Nuggets, 
ew Patented Revolutionary Device. Free 
atalog. Gardiner Electronics, 3131L N. 
bth Ave., Suite K, Phoenix, AZ 85017. 


TREASURE Finder Locates Buried Gold, 
Iver, Coins, Treasures, Free Catalog. 
E RC10, Box 920839, Houston, T 


awarded. Low monthl 


SCIENCE & CHEMISTRY 


PAGES! 1988 Glassware, chemi- 
cals, equipment, books, experiments, 
DINOSAURS and charts! Most compre- 
hensive catalog offered by anyone in this 
column. Established 1970. $3.00(US) 

LE. Analytical Scientific, 
11049 Bandera San Antonio, TX 78250. 
(512) 684- T373 VISA. 


“EXPERIMENTERS” LABORATORY 
CHEMICALS - GLASSWARE, Catalogue 
$1.50. established 1953 Hagenow Labora- 
tories, 1302 Washington, Manitowoc, Wis- 
consin 54220. 


1989 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to pro- 
fessional. $2.00. Merrell Scientific, 1665 
Buffalo Rd., Rochester, NY 14624. 


ANATOMICAL Products Catalog 240 
Pages $2.00, ACC, 8221 Kimball, Skokie, 
IL 60076. 


CHEMICALS AND LAB EQUIPMENT. 
Chemicals, small or large quantities, for 
your convenience. Glassware, Scales, Mi- 
croscopes available. Send $5.00 for cata- 
logue. Chem Lab, 1060-C Ortega Way, 
Placentia, CA 92670. 


PSYCHEDELIC Chemistry Catalog 
eds E. MacNab, RR 22, Sooke, Canada 
0 


LABORATORY GLASSWARE AND 
CUSTOM GLASSBLOWING to your spec- 
ifications. Technical Glass Service, 2873 
So. Cole Rd., Boise, Idaho 83709, #208- 
362-9769. 


MAGNETS! Super Strong. Neodymium. 


| Newest breakthrough. World's strongest. 
BORROW $500—$40,000! “On Si; im | 


Va" xX Yq" x1" = $9.50 ea. 
La" x ba" xX Ve" = $5.00 ea. If 
BATTERIES! 6V. 8A. Rechargeable Gell 
Cells $7.50 ea. New 6V. 9.5AH with char- 
ger $17.50 ea. Sia Jii AA Nicads-Sanyo 
10/9.50 SCR Sub C's rapid charge for re- 
mote control toys $4.95 ea. AA Nicads 600 
ma $2.75 ea. CLOCK DISPLAY KIT $3.95 
ea. Industrial Liquidators, 8090 Arjons Dr., 
San Diego, CA 92126. (619) 271-8637. 


EDUCATION & INSTRUCTION 
WORLD WIDE COLLEGE OF AUC- 


10/85.00. 
10/40.00. 


TIONEERING, INC. Since 1933. Term Soon. 


Free Catalog COL. Gordon E. Taylor, Box 
949, Dept. 3 Mason City, LA 50401. 515/ 
423-5242. 


UN IVERSITY DEGREES WITHOUT 


JOHN BEAR, PO BOX 826-PS, BENICIA, 
CA 94510. 


SPEED READING MADE EASY. As- 
tounding new reading method! Free in- 
formation: Manuscripts, PO. Box 41410, 
Baton Rouge, LA 70835. 


BECOME A PARALEGAL. Work With 


| Attorneys. Home Study. Free Catalog, 800- 
223-4542 Dept. LP109. 


FULLY APPROVED UNIVERSITY DE- 
GREES! Economical home study for Bach- 
elor's, Master's, Ph. D., fully approved by 
California State Department of Education. 
Prestigious d counsels for indepen- 
dent study and life experience credits (5000 
enrolled students, 400 faculty). Free in- 
tormation— Richard Crews, M.D. (Har- 
хата), President, Columbia Pacific Univer- 
sity, Department 2R5D, 1415 Third Street, 
San Rafael, CA 94901. Toll free: (800) 227- 


0119; California: (800) 552-5522; or (415) 


459-1650. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning, 450-PS12 Seventh 
Avenue, N. УС. 10123. 


PARALEGAL GRADED CURRICULUM. 
Approved in-depth training by correspon- 
dence. BLACKSTONE SCHOOL OF LAW: 
100 years of legal training. Write for free 
catalog. Р.О. Box 790906, Dept. PS, Dal- 
las, TX 75379. 


HIGH SCHOOL at home, 
payments. No 
classes, information free. Phone free 
1-800-228-5600, or write: American School, 
Dept. #347,850 E. 58th St., Chicago, IL 
60637. 


diploma: 


TERMPAPER assistance. 16,278 topics 
available! 306-page catalog—rush $2.00. 
Research, 11322 Idaho, #206KT, Los An- 
geles 90025. TOLL FREE HOTLINE: 800- 

51-0222 (California: 213-477-8226), 


UNIVERSITY DEGREES Without 


Classes! Accredited Bachelor's. Master's, 
Doctorates. Free Revealing Facts! Thorson- 
PS12, Box 470886, Tulsa, OK 74147. 


FREE CAREER GUIDE. Earn more 
money with Success Proven Correspondence 
Diploma Courses. Granton Institute, 263B 
Adelaide Street, West Toronto, Canada 
MSH 1Y3. 


BE A PARALEGAL! Accredited Attorney 
Instruction. Home Study. Founded 1976. 
1000's Grads. Financial Aid Available. Free 
Catalog. 1-800-669-2555. Southern Career 
Institute, 164 W Royal Palm Road, Boca 
Raton, FL 33432. 


“PATENTS, GETTING ONE... A Cost- 
cutting Primer for Inventors." See “FOR IN- 
VENTORS" column. 


IGNORANCE KILLS! Street Survival 
Guide By Nationally published security ex- 

rt. Guaranteed! Send $3.50 to Al Foster 

security Consulting, 16607 E. Arkansas 
Drive, Aurora, CO 80017. 


FREE College Tape External Degrees 
Business/ Public Administration Graduate- 
Undergraduate, LAW Financial Aid, (800) 


| 759-0005, LA SALLE UNIVERSITY. 


LET YOUR IBM COMPATIBLE TEACH 
YOU ELECTRONICS. Complete courses at 
$299. Malvino Inc., 229 Polaris Аме, Mt. 


View, CA 94043. 


Zitat CENTURY SCIENCE & TECHNOL- 
OGY FOUNDATION—annual affiliate 
membership $50 supports health, scientific 
research; 20-50% discount off books, tapes, 
compact discs. Box 1657-ҮР5, Edmonton, 
Alberta T5J 2N9. 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego, CA 92105. 


FREE! Surprise Collection With Approv- 
als. Jay, Box 750128, Petaluma, CA 94975. 


SO DIFFERENT Old US. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


FREE, U.S. Mint Set. А provals, Hilde- 
brand, Box 4867, Santa Clara, CA 95054, 


DISCOUNT Stamps, Request Countries, 
Free List. IVA, Box 197-B, Hanford, CA 
93232. 


FREE! Mystery Selection With Approv- 
als. битне 5023 Madison, Spokane, WA 
9920 


FREE! Big Catalog- New edition list- 
ing thousands of bargains оп Worldwide 
hein albums, and accessories. 

n requesting stamps on approval. 
Buy what: you Ше. Return balance, James- 
town Stamp Company, Dept. E129P5, 
Jamestown, NY 14701. 


Бат 2 


FREE Worldwide Packet. Penny Approv- 
als. Froehlich, Box 177D, Pine River, WI 
54965. 


JOKES & NOVELTIES 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Science, 
Hobbies, Surprises. Johnson-Smith, F-03, 
Bradenton, 34206- 5500. 


CABLE EQ UIPMENT 


CABLE TV BOXES We sell only the ба 
low prices,-we ship COD. $2.00 for catalog 
Ace Products, P.O. Box 582, Dept. S, Saco, 
ME 04072, (207) 967-0726. 


PREVENT DESCRAMBLER DETEC- 


TIONI! Install “TECH-BLOCK” Today! 
$19.95 PPD. The Stage Door Video, PO. 
Box 576, Burnsville, NC 28714. 


CABLE T.V. CONVERTERS Jerrold, 
Oak, Scientific Atlantic, Zenith, & man 
others. "New" MTS stereo add-on: mute 
volume. Ideal for 400 & 450 owners! 1-800- 
826-7623. B&B INC, 4030 Beau-D-Rue 
Drive, Eagan, MN 55122. 


CABLE TV CONVERTERS BARGAIN 
HEADQUARTERS: OAK, JERROLD, 
TOCOM, ZENITH, HAMLIN, SCIENTIFIC 
ATLANTA. VISA M/C COD, ORDER 
YOURS TODAY. 800-327-8544. 
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CABLE TV 
“BOXES” 


Converters —Descramblers 
Remote Controls —Accessorie: 
* Guaranteed Best Prices + 
* 1 Year Warranty —C.O.D.'s + 

* Immediate Shipping * 
* FREE CATALOG * 
Call or Write 


TRANS-WORLD CABLE CO. 
12062 Southwest 117th Court, Suite 126 
Miami, Florida 33186 


1-800-442-9333 di 
VISA Marsters! cand 
Laan | 


CABLE TV SECRETS —the outlaw pu 
lication the cable companies tried to ba 
HBO, Movie Channel, Showtime Певсгат 
blers. Converters, etc. Suppliers list i 
cluded $8.95. Cable Facts, Box 711-P% 
Pataskala, OH 43062. 


CABLE TV CONVERTERS 
Why Pay a High Monthly Fee? 
Jerrold, Oak, Hamlin, Scientific Atlanta, Zenith, and more 
60 day warranty. Shipment within 24 hrs. For fast serv 
ice MC/VISA C.O.D. Telephone orders accepted. Eve 
ning hrs. also (708) 438-4056 Stamped Envelope ( 506 
postage tar FREE catalog. No. Ill. orders. 
L & L ELECTRONICS 
1430 Miner St., Suite 522 
Des Plaines, 11. 60016 


CABLE RENTERS 
STOP! 


If you are currently renting your cable equi 

ment it's time to look into owning your owi 

You can save up to $100 plus every year. М 

carry all the major brands of Converter: 

Remote controls and Descramblers. 

JERROLD, OAK, EAGLE, HAMLIN, 

ZEANITH SCIENTIFIC ATLANTA 

Many more. Fast courteous service. 

Call today 512-250-8816 or write fi 
your free catalog. 


dul toes 1-800- 228- 7404 


Nu-Tek Electronics 5114 Balcones Woods di 
Suite #307 Dept. HAP Austin, Tx 78750 


SATELLITE TV 


FREE Catalog 36 Pages. Major Br: anal 
Nobody undersells WEST-Since 1977 
(800) 222-9064. 


VIDEOCIPHER Il SCHEMATICS Com 

lete Set (Audio & Video Parts List) $14.95 

he Stage Door Video, P.O. Box 576, Burns 
ville, NC 28714. 


SATELLITE TV—Free 24 page catalog 
rushed to you listing best products at low 
est prices. SATMAN, 800-472-8626. 


Satellite TV c" 


Save 30%-60% 
7 Systems 


і 
кы 


Plus upgrades for present owners: 
Receivers, IAD's, movers, LNAs, 
LNB's. Feeds. 6 to 18 dishes & 
Ku equipment 
Names Like — 
Chaparral, Uniden, Drake, 
7 "7 Houston, Channel Master, etc. 
gie 800-334-6455 | 
Y JL, BKYVIBION INC.* 

i 2026 COLLEGE WAY 
Je FERGUS FALLS, MN 56537 


INSTALL OR UPDATE YOURSELF 


VIDEOCIPHER Decoders. Catalog $4. 
Skywatch-PS 238 Davenport, Toronto, Can- 
ada, M5R 1J6. 


VIDEOCIPHER Build your own low cost 
Videocipher II. Operate without subscrip- 
tion. Kit includes simple step by step in- 
structions. Parts list and circuit board. M y 
$55.00 U.S. Check, М.О. to: СА Comeau, 
Box 1327, Halifax N.S., Canada B3K 5H4. 
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DIGITAL VIDEO STABILIZER: 
:MOVES VIDEO COPYGUARDS 


iile watching rental movies, you will notice 
noying periodic color darkening, color 
А, unwanted lines, flashing or jagged 
ges. This is caused by the copy protection 
mingsignals embedded inthe video tape, 
ch as Macrovision copy protection. THE | 
GITAL VIDEO STABILIZER COMPLETELY 


RYSTAL CLEAR PICTURES. 


WARNING 


E DIGITAL VIDEO STABILIZER IS IN- 
NDED FOR PRIVATE HOME USE ONLY. IT 

NOT INTENDED TO COPY RENTAL 
OVIES OR COPYRIGHTED VIDEO TAPES 
HAT MAY CONSTITUTE COPYRIGHT INFR- 


NT. 
FEATURES 
Easy to use and a snap to install | 
The best and most exciting video stabi- 
lizer in the market | 
100% automatic 
! Works on all VCRs & TVs 
Similar units sold elsewhere for $39 
Light weight & compact 
UNCONDITIONAL 30 days money back | 
guarantee 
Fast UPS Delivery 


1-800-445-9285 or 516-568-9850 | 
$49 ea + $3 for p&h 
Visa, M/C, COD M-F: 9-6 
SCO Electronics Inc. Dept. CTT 
581 W.Merrick Rd. Valley Stream NY 11580 


MICROWAVE TV RECEIVERS Î 


19 to 2.7 GHz 


2 CH Compact Dish System - $77 95 
5 CH Dish System - $83 95 
12 CH Yagi (Rod) System - $123 95 
3O CH Dish System-516390 — Yagi-5183 90 


SUN MICROWAVE INTL. INC. Sand $1 tor 
РО BOX 34522 | en these 
AI and other fine 


viden products. 
LIFETIME WARRANTY 


VISA/MC/COD quantity oiscounts 


RENTAL MOVIE STABILIZER. Connect 
etween VCRs or to monitor. $69.95. 1-800- 
67-7909. 


VIDEO-BOX restore, каше venia mov- 
в. $44.95 (s/h $3. 95). HI-TEK, РО. Box 
6044, Raleigh, NC 27606. 


HEARING AIDS _ 
ENJOY HEARING 


All-in-the ear Maaring, AID 
Nothing over, under or behind 


the ear. . . no cords, tubes or 
wires. Simple slip-in fit. Full 
range volume control. 45 da 
trial. NO salesman will call. 
Order your free catalog! Write 
Rhodes Hearing today 


or call 24 hrs./ day 


1-800-453-4905 


RHODES HEARING 
Dept. 12N Brookport, IL 62910 


j 
Е. 
[ TRIAL. FREE Catalog. Write: 
В 
І 


Т 


| Prices). Request Catalog 


HUGE SAVINGS. Eliminate dealer 
| markup. Free Trial. Batteries wholesale. 

Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 


Q 


HEARING AIDS 
PRICE CATALOG, FREE! 
Finest. All 


types. Buy DIRECT & save up to HALF! 
No salesmen. Sold by AIR MAIL on HOME 


SUPER $AVINGS! Newest. 


MONEYSAVERS. 
Dept. PS12D 
Sepulveda, Cal. 91343 


COMPUTERS 


FREE Programs! IBMpc's/Apples/ 
TRS80's/Commodores, EZRAEZRA, Box 
52228DE, San Diego, СА 92105. 


IBM SOFTWARE 50c71?— Huge Cata- 
log Write: NewFax, Box 370, Woodacre, CA 
94973-0370. 


IBM-PC control interfacing. VHS $19.00. 
Fektrons, Box 685, Tobyhanna, PA 18466. 


9530 Langdon Ave., 


Pie шыш шыш шыш шыш ыш тш эў 
USE Your Computer! 
Wouldn't your business lera 
powers dramatically in- 
crease if you were on 
LEKTRA, the low cost 
national computer en 
service? Keep in constant ~ ¥) 
touch with customers, business 
associates, clubs, members & friends. 
LEKTRA can be accessed from 
everywhere in the world. 
NO surcharges - NO monthly minimums, 
YOU CAN CANCEL AT ANY TIME. 

YOU PAY ONLY FOR YOUR TIME ON-LINE 
BUT YOUR MESSAGES, ADS, COMMUNIQUES 
ANO ACCESSIBILITY ARE WORKING FOR YOU 

24 HOURS A DAY, 7 DAYS A WEEK. 

International Trade Data + Electromc Mail 

Mail Lists e Government Offices 

e Departments & Programs * 

e Foreign Trade Directories • 
Embassies & Consulates e Movie Reviews 
Special Interest Bulletin Boards and more. 

FREE ON-LINE DEMO & PRICES 

Log on ANYTIME, Day or Might! 

300- 1200-2400 Baud 8-N-1 
(504) 455-1400 
za ^w 90, 


MODEM OWNERS Call DATALINK On 
Line Systems For FANTASTIC BUSINESS 
OPPORTUNITY And GREAT DOWN- 
LOADS (718) 377-0524. 


PC-TRICKS@! Al] the neat special 
effects and humorous DOS pranks you 
wanted to know! 80 programs for IBM com- 
$29.95 computers. Specify 3.5" or 5.25" disk. 

29.95. Pineapple Software, Dept. T1, P.O. 
Box 61877, Honolulu, Hawaii 96839. 


IBM Software $1.99 Per Disk Sample 
Disk + Catalogue For $2.00. Star Data, 
333 Cobalt Way, Suite 107, Sunnyvale, CA 
94086. 


AMIGA/COMMODORE UPGRADES. 
Chips, Diagnostics, р aria Splai Lowest 


1-800-292-7445. 


BUILD your own Macintosh and save 
50%. New book shows how. Free info. 
Brants, Box 68708, Portalnd, OR 97268. 


QUALITY IBM SOFTWARE. $3.00 For 
Sample Disk and Catalog. Digi-Tech, Box 
061198A, Palm-Bay, FL 32906. 


IS YOUR PC A PAPERWEIGHT? Are 


| You A Novice? Need Guidance, Informa- 


tion, Ideas? Send $5.00 To: Bixby Computer 
Information, Box 260-PS, Southwick, MA 
01077. 


FOR INVENTORS 


PATENT AND DEVELOP Your Invention. 
Registered Patent Agent and Licensed Pro- 
fessional Engineer. Send for FREE PATENT 
INFORMATION Every Inventor Should 
Have. Richard L. Miller; 12 Parkside Drive, 
Suite-N, Dix Hills, NY 11746. (516) 
499-4343. 


REGISTERED PATENT ATTORNEY. 
D.A. Kettlestrings, 414 Hungerford Drive, 
поети Maryland 20850. 1-800- 

48-6216 
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rapevineCO | 


help for inventors! No charge for 
rotection forms or consultation. Affiliated 
nventors Foundation, 2132-1 Bijou, Colo- 
rado Springs, CO 80909, or Toll Free 1-800- 
525-5885. 


INVENTORS Your first step is impor- 
tant. For free advice, call ADVANCED PA- 
TENT SERVICES, Washington, DC, 800- 
458-0352. 


“PATENTS, GETTING ONE... A Cost- 
cutting Primer for Inventors." Authored 
by Stuart Peterson, former patent exam- 
iner and registered patent attorney with 
over 40 iege patent experience. This is a 

"must" for any inventor. Available in early 
January. Write now for free descriptive lit- 
erature and special pre-publication price. 
DEP йы Books, Dept. S, Rutland, VT 


Scott Ramsey, 5253 Even Star - 


PATENTS, 
Place, Columbia, MD 21044. 


AMBITIOUS ENERGYOLOGIST? Let's 
invent to improve world-wide economics. 
1-314-435-9290. 


INVENTORS: If you have an invention 
id sale or license, write for free booklet 
Sales Cor how we can rt you. Kessler 
ales кеиин, C-7-FI, Fremont, Ohio 


FREE PATENTS! Exciting, new discovery 
released! Don't pay $3000-$5000 for pa- 
tents, get them FREE! Complete plans, 


paperwork, and illustrated book: $5. Rush | 


cash, check, MO, THE PATENT COMPANY, 
Box 1527-A12, Spartanburg, SC 29304. 


PROTECT YOUR IDEAS—- Confidential 
Disclosure Agreement $49. LegalAid, Box 
713, Cambridge, MA 02140. 


DEAL DIRECT WITH * 
REGISTERED PATENT ATTORNEY 


GRADUATE ENGINEER 


3 YEARS OF EXPERIENCE 
U.S. & INTERNATIONAL PATENTS 


Patent and develop your idea with the 
experience of an expert. Call or write for tree 
confidential advice, information packet and 
forms for confidential disclosure and record of 
invention. 

Overseas product 


5u 
and research RS available. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 


Also specializing in 
copyrights and trademarks 


Less than 1 hr from 
US Patent Office 
CALL TOLL FREE 1-800-442-2728 


MICHAEL I. KROLL 

REGISTERED PATENT ATTORNEY 

US PATENT REGISTRATION 26,755 

[71 STILLWELL LANE, SYOSSET, NY 1791 


PATENT IT ECONOMICALLY! Free де- 


tails. Licensed since 1958, Rainer Associ- 
ates, 2008 Fondulac, Richmond, VA 23229. 


REGISTERED PATENT ATTORNEY 
1-800-876-6670 PATENT SEARCHES, 
FREE INFORMATION. 


INVENTORS: Call TLCI for free infor- 
mation 1-800-468-7200 24 hours/day - 
USA/Canada. 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of serv- 
ice. AMERICAN INVENTORS CORPORA- 
TION, 82 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-338-5656. In 


| Canada call (413) 568-3753. 


INVENTIONS WANTED 


A NEW IDEA? Call National Idea Cen- 


ter of Washington D.C. free info—1-800- 
247-6600 Ext. 117. Come see The Inven- 
tion Store!! 


IDEAS, inventions, new products wanted! 
Presentation to industry/exhibition at 
national innovation exposition. 1-800- 
288-IDEA. ISC-PS, 903 Liberty. Pittsburgh, 
PA 15222. 


INVENTORS! Confused? Need Help? Call 
IMPAC. For free information package. In 
US. and Canada. Toll free: 1-800-225-5800. 


INVENTORS: Free information of offer- 
ing your invention for sale. Kessler Sales 
Corporation, C-7-IW, Fremont, Ohio 43420. 


OF INTEREST TO ALL 


* 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your free сору 
of “The Psychology of Purity & Chas: 
tity” to: Schizophrenics international, 
P.O. Box 50456, See ee 


OCCULT COURSES. Write School oi 


| Wicca, Box 1502-POC, Newbern, NC 28560. 


LET Me Show You How I Stopped Livin 
x 37085 


| Payday To Payday. $5. Infomax 


Pensacola, FL 32526. 


BE POOR NO MORE free details. Н 
STEM 101, 1321 N. Circle, С 
0 


HOW RECEIVE TEVER) PROP. 
ERLY REQUESTED. $2.00 (STAMPED 
ENVELOPE). A'NARDO, BOX 180343, 
DALLAS, TX 75218. 


"730504293811692"! Astounding 
number secrets revealed! Champollion, Box 
808RT, Union City, NJ 07087. 


WINEMAKING 


WIN EMAKERS - BEERMAKERS - Free 
Illustrated Catalog - Fast Service - Large 
Selection - Visa/Mastercard - (816) 254. 
0242 - KRAUS, Box 7850-N, Independence 
Missouri 64053. 


WINEMAKERS-Beermakers Free Cata. 
log, Low Prices, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 


HOME BREWING _ 


AT LAST, GREAT CANADIAN BEER 
easy to follow instructions and 3 Great Ca. 
nadian recipes send $9.95 to: Metropoli. 
tan MC.,1103-575 Adelaide West, Toronto 
Canada 'M6J 3R8. 


SPECIAL SERVICES 


INFORMATION On Anything. Fergusor 
Research Specialists. 60-15 Woodside Ave. 
nue, Woodside, NY 11377. 


INCORPORATE without Legal Fees 
Free Booklet Tells How— Includes Forms 
—Call Now: (800) 345-CORP. 


OUR BOOKSTORE Comes to You! ANY 
Book, Periodical, Cassette, Audio Cassette 
Delivered To Your Home Or Office FAS 
FREE Order Forms, Envelopes, Literature 
Call 800-446-9737, 817-292-4270. PS. 
Knowledge, Inc., Fort Worth, TX 76133. 
2076. 


GOV'T SURPLUS 


Autos...Vans...Boats...Airplanes. . .Million 
Surplus Bargains ... many 1% original cost 
"Nationwide Sales Directory"—$3.00. Dis 
posal, Box 19107-FX, Washington, DC 
20036. 


DRUG RAID SEIZURES! Buy dirt cheap 
Cars, houses, boats, computers, furniture 
Free Details: Seizure: Box 4309-YG, Wes! 
Covina, СА 91791. 


EARN $1000s reselling government sur 
plus. Buy dirt cheap. Send $5.00 to be 
placed on four government auction mail. 
ing lists. Michael Freeman, Box 179, Hunt 
ington, NY 11743. 


PLANS/BLUEPRINTS 


SPEAKER STAND. Plans 6= 15" Mod 
ern design improves response. Send $7.0( 
to: Willis Craft, PO. Box 37, Tonka, WA 
74653. 


JEWELRY 


‘CLOSEOUT Jewelry. 55¢ dozen (Catalo; 
.20€). Roussels, 107-1635 Dow, Arlington 
MA 02174-7199. 


FOREIGN NEWSPAPER 


WORLDWIDE ENGLISH NEWSPAFP. 
ERS/MAGAZINES! Sampler, 3/$2.4 
FREE BROCHURE. MULTINEWSPA 
БЕС. Вах DE-3B, Dana Point, Californi 


Product Information 


Boóklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable ` 


1201 Thousands of Items American Design 
Components offers a catalog full of electronic 
and electromechanical components, plus a 
line of computer parts and peripherals. It’s 
designed with the tinkerer, hobbyist, techni- 


cian, and engineer in mind. Free 


1202 Anatomical Products Anatomical 
Chart Co.'s 240-page brochure contains the 
world's largest collection of innovative and 
educational products on health, anatomy, and 
science-related topics. $1 


1203 Outdoor Storage Literature from Ar- 
row Group Industries describes the latest in 
outdoor storage. Featured are steel and wood 


. designs as well as children's playhouses. Also 


included are helpful storage, planning, pur- 
chasing, and creative storage-usage tips. $1 


1204 Air Cleaner Literature from the As- 
pen Group describes how bi-polar ionization 
can remove airborne particles from your 
breathing environment. AspenAir A-12 air 
cleaner features are discussed, with answers 
to common questions about ionization. Free 


1205 Radar Detection А Bel-Tronics bro- 
chure explains Ka Band photo radar equip- 
ment. Some of the questions addressed: Is 
photo radar legal? Where is Ka Band being 
used? |s photo radar the only type of equip- 
ment that can be used at Ka Band? Free 


1206 Binoculars Celestron, the world's 
leading manufacturer of superior astronomi- 
cal telescopes, is offering a 24-page brochure 
describing its full line of binoculars suited 
for a variety of uses. $1 


1207 Personal Computer Tips In its de- 
tailed color brochure, CompuServ describes 
how to obtain access to America's largest in- 
formation service. Its data banks include an 
encyclopedia, news wires, and financial in- 
formation. Free 


1208 Auto Detailing The “Owning Your Own 
Custom Automobile Grooming & Detailing 
Business" brochure from Custom Car Care 
Publications provides extensive how-to infor- 
mation on establishing your own auto-detailing 
business. The brochure also includes an il- 
lustrated product-catalog section. $8 


1209 Auto Security A brochure from De- 
tailed Electronics describes how you can pro- 
tect your vehicles and valuables with the lat- 
est technology in auto security. The Steal 
Stopper PS2 series offers microprocessor so- 
phistication and reprogramming at the push 
of a button. The system is guaranteed in writ- 
ing with a $1,000 protection plan. Free 


1210 Fireplaces Colorful literature from 
Dovre, Inc. discusses the SunBurst wood- 
burning fireplace, a zero-clearance model with 
a full fire-viewing area. А double-heat con- 
struction chamber and solid cast-iron con- 
struction delivers 60,000 Btu per hour. Free 


1211 Advanced Heat Pump The "All the 
Comforts of Home... and Then Some" bro- 
chure from Edison Electric describes the de- 
velopment of the EPRI/Carrier advanced heat 
pump, whose operating efficiencies are 30 
to 40 percent over conventional heat pumps. 
Also discussed are the operation and advan- 
tages of variable speed compressors. Free 


1212 Hobbyist Catalog Edmund Scientific's 
80-page catalog contains over 1,200 prod- 
ucts, including telescopes, magnets, weather 
instruments, high-tech toys, fiber optics, and 


. Ideas for science-fair projects. Free 


1213 Vacation-Home Designs Home Plan- 
ners offers a wide variety of vacation and 
second-home designs, including A-frames, 
chalets, hexagons, and lodges for summer and 
winter fun. These homes sleep 2 to 22 and 
contain from 480 to 3,238 square feet. Con- 
struction blueprints are also available. $4.95 


1214 Unusual Items The “Things You Nev- 
er Knew Existed" catalog from Johnson Smith 


Co. contains over 1,800 hard-to-find novelties, 


hobby and sports equipment, scientific and 
electronic items, and gag gifts. Free 


1215 Wood Finishing This edition of Min- 
wax's 30-page finishing guide contains time- 
saving tips and how-to instructions. Learn how 
to beautify and protect new wood and restore 
old wood to its original beauty. Free 


1216 Roof Windows Roto Frank's colorful 
eight-page brochure describes how Roto's 
slim-profile roof windows feature low-emissivity 
argon-filled gas and let in up to 75 percent 
more sunlight than regular roof windows, yet 
have an energy efficiency exceeding triple glaz- 
ing. Free 


1217 Wood Refinishing The color guide 
from United Gilsonite Labs offers tips on wood 
finishing, refinishing, and special stain effects. 
In addition, this guide provides how-to infor- 
mation for all phases of the wood-finishing 
process. Free 


1218 Gas Savers U.S. Auto-Tech's catalog 
features innovative products designed to save 
gas, increase car life, and maintain high- 
performance motoring. Featured are the fa- 
mous Slick 50 and Bardahl products. Free 


1219 Electronic Level A brochure from 
Wedge Innovations describes its SmartLevel 
recalibratable digital electronic carpenter's 
level. SmartLevel measures angles with up to 
lAo-degree accuracy and can calculate percent 
slope and rise over run automatically. Free 


1220 Electronic Sensor Zircon Internation- 
al's Stud Sensor locates wall studs, ceiling 
joists, and other supports. Stud Sensor cali- 
brates the density of a covering material, and 
then, when it is moved, it signals density var- 
iations with LED lights. Free 
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companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


POPULAR SCIENCE Р.О. Box 5131, Pittsfield, Mass. 01203-5131 


Note: POPULAR SCIENCE Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 


O 1201 (1 1205 [1 1209 O 1213 $4.95 (1217 
L1 1202 $1 о 1206 $1 [1 1210 L] 1214 O 1218 
O 1203 $1 (1 1207 L] 1211 [1] 1215 O 1219 
2 1204 O 1208 $8 [1 1212 Lj 1216 Lj 1220 
Name (please print) ы 

Address City & State 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 
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| speeds, and the A-11, already flown at can practically 


| citing recent aviation development was jungle wars. 


| boro, N.J. They are still in operation, and little boys 


| extensive of American bottle works. one by one. But it 


Sampling a century of POPULAR SCIENCE 


Looking Back... d 


r1 


ы | A DECEMBER 1964 succeed where the 
Æ 3 “This year has seen the bigger and swift- 
vuns first flights of the giant er planes have 

AGO B-70, built for 2,000-mph failed. because it 


more than 2,000 mph. But some mili- live with the Л S 9 p T x Й i S NC à 
tary experts believe that the most ex- troops who fight wg em ©; PN “чё ‚ 


the start of construction in 1964 of a "The plane will 
small plane that doesn't quite hit a often operate just 
top speed of 300 mph—the 'Flying above the tree- 
Jeep,' as President Johnson called it. tops. That's why 

"Officially it's the OV-10A, designed it was given twin 
to become our first airborne jungle booms, which increase stability in  cording to Rockwell International. | 
fighter. It’s needed to cope with the twin-engined planes, and a horizon- Nearly 100 are still being used by the | 


rising menace of brushfire wars. , tal tail that rises over the prop wash.” Marines and Air Force. Another 100 


"This airborne guerrilla killer could About 300 OV-10As were made, ac- or so are used by foreign militia. 


FM DECEMBER 1939 
JONES “First of its kind in the 
~ aaa world, a ‘pocket power- 
YEARS AGO house’ of sensational new 
design will soon be ready for emer- 
gency service in a bombproof tunnel 
at Neuchátel, Switzerland. 

"The whole installation fits easily 
into a concrete chamber only 60 feet 
long, 17 feet wide, and 27 feet high. 
Yet it will generate enough electric- 
ity to supply the city of 23,000 inhab- 
itants with light and power, in case 
the existing municipal power station 
should be put out of commission. 

"The remarkable machine that 
drives this mighty midget's 5,300- 
horsepower generator looks and works a roaring jet of ignited oil, hurled  inventor's dream—a practical high- 
like a steam turbine—but steam is not against the rotor at a temperature of powered gas turbine. The new turbine | 
what propels its whirling blades. In- 1,000 degrees. for the Swiss plant is the first intended 
stead, it is a searing blast of gas from “Here is the realization of many an exclusively for generating power.” 


* 
| 


DECEMBER 1889 "Bottles but an 
"The oldest glass worksin inch long are still 
this country were estab- produced by the 
YEARS AGO lished in 1775 at Glass- blower’s breath, 


and are at the present day the most dispose of them 


"There is little that is attractive is not improbable 
about a bottle factory. Each furnace that a bottle-blow- 
is lodged in its own building. А cer- ing machine will 
tain symmetry is loaned to these low, some day take the 
rectangular wooden structures by the place of the army 
tall brick furnace-shaft which rises of workers who 
through the center of the roof, and by swarm around 
the numerous smaller chimneys scat- the chamber of a 
tered around the edge. glass-furnace.” 
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Lux One-Fam, 138 Cu Ft, W/W Carpet, 
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Magnif Liv Spce, 4-Drs, Hi Сеп, Easy 
Commute City/Shppg/Wilderness. New. 


IIS good to find something that rewards 
your investment as handsomely as the new 
Montero. 

Consider it just as a 4x4: automatic-locking 
hubs, 4-wheel drive, and a 3.0-liter, 143 hp, V-6 
powerplant are all standard. They let Montero 
take you out where the Grt Vus are. 

п comfort. “Off-road, the Montero handled 
the rough with grace, reported Motor Trend, 
“courtesy of its independent suspension with 
unequal-length A-arms, torsion bars, and anti- 
roll bar in front and solid axle with coil springs 
in back.” 

But theres no sense in achieving such 
comfort and control off-road, only to feel sorely 
out of place on the highway So the Monteros 
sophisticated suspension system is designed 


to be smooth-riding on the paved roads. 

Ada the fact that the 4-door Montero provides 
nearly a third more interior cargo space than 
Jeep Cherokee or Isuzu Trooper Il, and you'll 
see why Motor епа ultimately chose it lop 
Buy in the Sport/Utility Class for 1989. 

All this, and so Vry Asnably Pred at only $17,099" 

Call 1-800-447-4700 for your nearest 
Mitsubishi Motors dealer. 


*Mirs sugg. retail price. Actual price set by dlrs. Тах, lic., freight, 
(Montero shown with optional alloy wheeis—M.S.R.P. $464.) 
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SUDDENLY, THE OBVIOUS CHOICE.” 


dir. options and charges extra 


‘Tasty little 
numbe 


What we have here is an ultra light with taste. And before 
you say “impossible? we'd like to point out that Merit Ultra Lights 
is one of America's fastest growing brands. Thanks to 


Enriched Flavor," the impossible becomes possible. 
A tasty little number, indeed. 


Enriched Flavor,” ultra low nif A solution with Merit. 
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FILTER 


Merit Ultra Lights 


SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


Philip Morris Inc. 1989 


Kings: 5 mg "'tar,' 0.5 mg nicotine av. per cigarette by ЕТС method. 


